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It has been capture in “New WID on Expanded and Improved NR Positioning” [1] to specify measurements and reporting for SL positioning.
	· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].


In this paper, we summarize some common elements in the contributions and identify some areas and positions where contributing companies are aligned from which some agreements could be derived at this meeting. 
Discussion information 
[bookmark: Pro2]The proposals are ranked according to HIGH, MEDIUM, LOW. The intention is to start in the offline/online sessions from the HIGH proposals
Sidelink Positioning Measurements: Procedures and definitions
It was explicitly captured in the WID to focus on positioning methods including “RTT-type solutions using SL, SL-AoA, and SL-TDOA”. Moreover, the following agreements were reached in the study phase. 

	Agreement
With regards to the Positioning methods supported using SL-PRS measurements 
· at least the following measurements should be introduced:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement
· SL-PRS based RSRP measurement
· SL-PRS based RSRPP measurement
· SL-PRS based RTOA measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement


Based on the submitted contributions and above agreements, discussion in this section is divided into the following sub-sections:
· SL-PRS based Rx-Tx measurement
· SL-PRS based RSTD measurement and RTOA measurement
· SL-PRS based RSRP measurement and RSRPP measurement
· SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement

Corresponding issues for sidelink positioning measurements mentioned by companies are categorized into each of above subsection. During RAN1 #112, it is expected for companies to clarify the issues, debate on necessity of resolving the issues and progress on directions to address the high priority issues. 

[bookmark: _Ref127547184]SL-PRS based Rx-Tx measurement 
Based on the submitted contributions, the following issues are identified to be related to this topic:
· Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time 
· Support of report-free SL-RTT
· PRS transmission order and differentiation of different PRS transmissions for multiple rounds of double sided RTT.
· Measurement procedures

Definition of Rx-Tx difference using actual SL-PRS Tx and Rx time
The following proposals are identified to be related to this issue. 
	vivo
	R1-2300458
	For RTT,  Rx – Tx time difference is defined as TUE-RX – TUE-TX , where
· TUE-RX  is the UE received timing of sidelink subframe #i from another UE, defined by the first detected path in time.
· TUE-TX is the UE transmit timing of sidelink subframe #j considering the actual SL-PRS transmission time.


	Qualcomm Incorporated
	R1-2301418
	Actual SL-PRS transmission time is used for the definition of the UE SL Rx-Tx time difference measurement.

	Ericsson
	R1-2301679
	Define SL PRS based Rx-Tx measurement as , where
-	 -> the UE ’s received timing of SL PRS from another UE  defined by the first detected path in time in slot  containing the received SL PRS from UE .
-	 -> the UE ’s transmit timing of its own SL PRS that is closest in time to slot 

	InterDigital, Inc.
	R1-2301117
	Study the impact of UE reference timing offset and mobility on single-sided RTT-based positioning.

	MediaTek Inc.
	R1-2301633
	When the TX timing is adjusted during the SL RX-TX time difference measurement, the corresponding timestamp and the adjustment value could be provided

	Huawei
	
	Proposal 4: Support the following definition of UE SL Rx-Tx time difference measurement for both single-sided RTT and double-sided RTT methods using SL.
The UE SL Rx – Tx time difference is defined as TUE-RX – TUE-TX
Where:
TUE-RX is the UE received timing of sidelink subframe #i containing SL-PRS, defined by the first detected path in time.
TUE-TX is the UE transmit timing of sidelinlk subframe #j that is closest in time to the subframe #i received.


	Huawei, HiSilicon
	R1-2300080
	Support the following definition of UE SL Rx-Tx time difference measurement for both single-sided RTT and double-sided RTT methods using SL.



	OPPO

		R1-2300302

	Proposal 1: The definition of SL Rx-Tx time difference can be modified based on UE Rx-Tx time difference definition as follows:
The SL Rx – Tx time difference is defined as TSL-RX – TSL-TX

Where:
TSL-RX is the UE received timing of sidelink subframe #i containing SL PRS from another UE, defined by the first detected path in time.
TSL-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from another UE.

Multiple SL PRS for tracking resources, as instructed by higher layers, can be used to determine the start of one subframe of the first arrival path of the anchor UE or target UE.


	Intel Corporation
	R1-2300953
	Proposal 1: 
· Adopt the definition for UE SL Rx – Tx time difference in Table 1
The UE SL Rx – Tx time difference is defined as TUE.SL-RX – TUE.SL-TX

Where:
TUE.SL-RX is the UE received timing of sidelink subframe #i from another UE, defined by the first detected path in time.
TUE-SL-TX is the UE transmit timing of sidelink subframe #j that is closest in time to the subframe #i received from the other UE.


	CMCC
	R1-2301007
	Proposal 7: The SL Rx-Tx time difference is defined as TUE-Rx - TUE-Tx, where
· TUE-Rx is the UE received timing of sidelink slot #i from a UE, defined by the first detected path in time.
· TUE-Tx is the UE transmit timing of sidelink slot #i from the nominal transmit timing


	Samsung

	R1-2301269

	Proposal 2: A UE can provide a Rx-Tx difference time for SL RTT based on the receive time of a SL PRS from another UE and a reference transmit time of a SL PRS in the same slot.
· The reporting range for the Rx-Tx difference for SL RTT is 1msec.
Reuse the resolution step defined in TS 38.133 for Uu Rx-Tx difference time.


There are also companies who think that original definition for Rx-Tx time difference can be directly reused.   But some companies point TX timing may be adjusted during the SL RX-TX time difference measurement with considering UE reference timing offset and mobility

Based on FL’s understanding, this issue needs to be resolved. 
[High] FL proposal 3.1.1-v1: 
For SL-PRS based Rx-Tx measurement, downselect one of the following alternatives to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: exchange timing adjustment value and timing adjustment timestamp when the TX timing is adjusted during the SL RX-TX time difference measurement
Companies are invited for comments in the following table.
Table 3.1.1 Collection of views on FL proposal 3.1.1-v1
	Company
	Views on FL proposal 3.1.1-v1

	CATT
	We prefer to add Alt3 in the proposal, since a lot of companies support Alt 3. We can further discuss which alternative should be adopted.

Updated [High] FL proposal 3.1.1-v1: 
For SL-PRS based Rx-Tx measurement, downselect one of the following alternatives to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: exchange timing adjustment value and timing adjustment timestamp when the TX timing is adjusted during the SL RX-TX time difference measurement
· Alt3: reuse the original definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

For Alt3, the SL Rx-Tx time difference for single-sided RTT can be defined similar to the definitions of gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
In our view, the SL Rx-Tx time difference can be defined as TUE-RX – TUE-TX, 
Where,
· TUE-RX is the received timing of subframe #i containing SL PRS, defined by the first detected path in time; 
· TUE-TX is the transmit timing of subframe #j that is closest in time to the subframe #i received from the UE.

	Samsung
	We suggest to add the following alternative.
Alt 3: virtual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement

	Qualcomm

	We support Alt 1.
UEs could be synchronized to different sources, e.g. directly to GNSS and to a UE synchronized to GNSS, or directly to gNB and to a UE synchronized to gNB. In this case, the reference to apply adjustments is not the same and Alt2 would lead to loss of accuracy.

	vivo
	We support Alt 1
In addition, we don’t think the original uu definition can address the problem in the main bullet(e.g UE reference timing change ), which is similar to the TA issue in the R17 discussion. The original definition will introduce additional Timing Adjust error in UE1 Rx-Tx timing error due to the acute SL-PRS transmission timing change on the UE2 side





	Lenovo
	We would prefer Alt. 1 or an alternatively to re-use the Rx-Tx time difference measurements definition form the Uu interface.

	ZTE
	We support Alt.1.

	Futurewei
	We prefer Alt 1

	[bookmark: _Ref127547210]mtk
	If a SL-PRS reception at t1 for RX-TX time difference measurement is between two SL-PRS transmissions at t0 and t2 respectively, and the transmission timing at t0 and t2 is different, which one belongs to actual timing? It seems to us it depends on using the combined results in {t0,t1} or {t1,t2}.

Thus we prefer to consider the wording similar to UE RX-TX time difference that the SL TX timing is closest in time to the received, and some signalling could be applied to assist the combining 
So we prefer to Alt. 3, and some signalling could be beneficial to assist the combining

	Ericsson
	We prefer Alt 1

	LGE
	We support Alt 1 because it’s simpler and doesn’t need additional signalling overhead.

	Bosch
	We prefer Alt 1

	Fraunhofer
	Prefer Alt. 1

	Spreadtrum
	We support Alt 1.

	InterDigital
	We support adding Alt. 3 as suggested by CATT.

We support Alt. 3 for simplicity. RTT requires the UE to transmit and receive SL PRS in a short duration. We don’t expect the UE to adjust its synchronization offset during Rx-Tx measurement time. 

	CMCC
	We are fine with Alt. 1 and Alt. 3 as added by CATT. In our views, as this is the first WI meeting to discuss measurement and reporting, we can list all options for further study and come back in next RAN1 meeting.

	Sharp
	We prefer Alt 1.

	Huawei, HiSilicon
	We support Alt.2 and Alt.3 based on CATT’s update.  Alt1 may increase the positioning latency since the Rx-Tx measurement is always reported after an actual SL-PRS transmission.

	OPPO
	We prefer Alt 1.

	Nokia, NSB
	We support Alt 1.



Based on offline discussion, the following consensus is achieved. 
[Offline Consensus] [High] FL proposal 3.1.1-v2: 
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

Table 3.1.1-v1 Collection of views on FL proposal 3.1.1-v2
	Company
	Views on FL proposal 3.1.1-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




PRS transmission order and differentiation of different PRS transmissions for multiple rounds of double sided RTT
The following proposals are identified for this issue.

	Huawei, HiSilicon
	R1-2300080
	For double-sided RTT based method, support not to restrict the SL-PRS transmission order.

	Fraunhofer IIS, Fraunhofer HHI
	R1-2301143
	With regards to RTT methods, SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement should be supported:
· The mechanism shall not have any impact on the OFDM symbol timing requirements
With regards to the SL RTT-type solutions using double-sided RTT methods:
· No spec impact related to the order of SL-PRS 
· FFS spec impact related to measurements and signaling.

	CATT, GOHIGH
	R1-2300685
	Double-sided RTT without transmission order restriction could also be supported in Rel-18 SL positioning.
For double-sided RTT without transmission order restriction, each SL Rx-Tx measurement could be defined as one reception of SL-PRS and the transmission of SL-PRS, in order to be aligned with typical double-sided RTT.

	ZTE
	R1-2300803
	With regards to the RTT-type solutions using SL, both single-sided or double-sided RTT method are supported:
· For double-sided RTT, 
· Introducing a DS-RTT round-trip indicator in SCI to indicate the transmission of the 1st and 2nd TX-to-RX round-trip;
· For DS-RTT, a single UE needs to report at least two Rx-Tx time difference and those two Rx-Tx time difference measurements should be within a certain timing window;
· Defining UE Rx – Tx time difference for SL DS-RTT as the difference between SL-PRS received timing and SL-PRS transmit timing
The total DS-RTT Rx-Tx time difference is the sum of the high granularity level UE Rx – Tx time difference (slot or subframe level) and low granularity level UE Rx – Tx time difference (Tc level);
The high granularity level Rx-Tx time difference can be inferred from the SL-PRS transmission configuration of target UE and anchor UE

	LG Electronics
	R1-2301537
	Proposal 9: For double-sided SL RTT, the order of SL PRS transmission/reception are selected by UE that transmits SL PRS.
· FFS the criteria for the order selection
Proposal 10: For double-sided SL RTT, the measurement report includes the information about the selected SL PRS transmission/reception order.

	Lenovo
	R1-2301212

	Proposal 7: In terms of the SL UE Rx-Tx time difference measurement definition, the order of SL-PRS transmission for double-sided RTT is restricted. FFS whether to create an another or same definition when the order SL PRS transmission is not restricted.



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 3.1.2-v1: 
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report

Companies are invited for comments in the following table.

Table 3.1.3 Collection of views on FL proposal 3.1.2-v1
	Company
	Views on FL proposal 3.1.2-v1

	CATT
	Support.
In addition, for double-sided RTT without transmission order restriction, each SL Rx-Tx measurement could be defined as one reception of SL-PRS and the transmission of SL-PRS(e.g. TreplyA and TreplyB in the following figure), in order to be aligned with typical double-sided RTT 
[image: ]

	Samsung
	It seems that the proposal in our contributin is not captured here. We are supportive that SL PRS transmission order in double sided RTT is changed. However, if the order is changed, this is not double sided RTT anymore. It can be called an enhanced single sided RTT as descrived in our contribution.

	Qualcomm
	We are ok with the proposal

	Lenovo
	Generally fine with the proposal. However, the proposal could be more clearer indicating which UE SL-PRS transmission order is not restricted, e.g., Initiator UE or Responder UE. In addition to CATT’s scenario of the target-UE, the anchor UE transmission order could also be not restricted. 

	ZTE
	Is there any spec impact for supporting this proposal? For example:
· when UE report its measurement, it has to indicate whether this is standard double-sided RTT or double-sided RTT with flexible transmission order.
· Do we need to specify a new measurement indicating the time difference between two SL-PRS reception?

	Futurewei
	Ok with the proposal.

	LGE
	Support. We think that removing order restriction provides higher resource utilization and flexibility to double-sided RTT.

	Bosch
	We are ok with the proposal

	Fraunhofer
	Support

	Spreadtrum
	We support the proposal.

	CMCC
	We are generally fine with the proposal. Regarding the FFS bullet, seems that it is associated with the discussion on SL POS RA scheme 2, but anyways we can leave the FFS bullet here for now.

	Sharp
	We support the proposal.

	Huawei, HiSilicon
	Support. We think the SL Rx-Tx measurement defined for single sided RTT can be reused.

	Samsung2
	Thanks for the discussion. If we changed the order in the typical double-sided RTT, in this case we think that it would be beneficial for TX UE to select two resources for Scheme 2 resource allocation. So, we suggest to consider this aspect. Also, if the changed PRS transmission order is considered, we do not need to additionaly consider the typical order in double- sided RTT since there is no further advangate of this.
In this regards, we suggest to add another FFS bullets as

For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on impact for Scheme 2 resource allocation when the different order in double sided RTT is considered. 
· FFS on whether to consider two different orders or only changed single order in double sided RTT.

	Nokia, NSB
	OK




Based on comments above, the FL would like to update the proposal as following:
[ROUND2][High] FL proposal 3.1.2-v1: 
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
· FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
· FFS on specification impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders

Companies are invited for comments in the following table.

Table 3.1.2-v2 Collection of views on FL proposal 3.1.2-v2
	Company
	Views on FL proposal 3.1.2-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Support of report-free SL-RTT 
The following proposals are identified to be related to this issue.
	Nokia, Nokia Shanghai Bell
	R1-2300041
	Introduce functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement. 
Investigate possibility of having multiple fixed Rx-Tx time values for functionality of SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement.

	Huawei, HiSilicon
	R1-2300080
	Proposal 3: Support report-free RTT based on adjusting the transmission time of SL-PRS.

	Fraunhofer IIS, Fraunhofer HHI
	R1-2301143
	With regards to RTT methods, SL Rx-Tx measurement not being reported but the transmit time of SL-PRS being adjusted based on the measurement should be supported:The mechanism shall not have any impact on the OFDM symbol timing requirements



Based on the proposals identified above, the following FL proposal is provided.

[Meduim] FL proposal 3.1.3-v1: 
For SL-PRS based Rx-Tx measurement, support to introduce functionality of SL Rx-Tx measurement not being reported but the SL-PRS transmission time being adjusted based on the measurement.

Companies are invited for comments in the following table.

Table 3.1.3 Collection of views on FL proposal 3.1.3-v1
	Company
	Views on FL proposal 3.1.3-v1

	Samsung
	We prefer to deprioritize this fuctionality since SL RTT may not be utilized well with this functionality.

	ZTE
	Low priority

	Ericsson
	Similar view as Samsung and ZTE.

	LGE
	We don’t support. Different from Uu link positioning, it’s impossible to guarantee a pre-defined fixed time gap between RX and TX SL PRS resources for SL RTT, because SL resources are defined on SL resource pool and SL PRS resources are not always available.

	Fraunhofer
	Lets consider a simple scenario, one UE wants to determine a range with a second high speed UE based on timely successive SL-PRS. In this case, the range is limited by the latency of transmission and decoding the Rx-Tx report(s). Arguably, by only supporting Rx-Tx RTT, ALL low latency use cases from SA1 cannot be supported.
So report-free is the only way that Rel-18 SL enables such functionalties and should be treated with high priorty.

	Spreadtrum
	Low priority

	mtk
	This should be at least medium priority. And we also see the value.

Report free solution is similar to apply “timing behind” instead of “timing advance” that the TX timing is after RX boundary. This solution is also similar to that in PRACH (not 100% exactly)

The drawback seems to be it is suitable for one-to-one RTT. The multicast RTT may not apply.

Since this solution could also reduce latency, it is valuable solution


	InterDigital
	We support the proposal

	CMCC
	We see some values of using report free Rx-Rx measurement to adjust the SL PRS transmit timing as the UE mobility in SL POS would be fast. But our preference is to discuss the Rx-Tx time difference at the first place and this can be treated as 2nd priority.

	Sharp
	Agree with other companies that this should be treated with low priority.

	Huawei, HiSilicon
	Support. Support report-free RTT contributes to reducing positioning latency and signaling overhead.

	OPPO
	It can be considered and discussed later.

	Nokia, NSB
	Premature to already agree to support it. OK to study it first.



Based on comments received, the proposal is updated as below for companies to study further.
[ROUND2][Meduim] FL proposal 3.1.3-v2: 
For SL-PRS based Rx-Tx measurement, study the benefits and necessity of introducing functionality of SL Rx-Tx measurement not being reported but the SL-PRS transmission time being adjusted based on the measurement.
Table 3.1.3-v2 Collection of views on FL proposal 3.1.3-v2
	Company
	Views on FL proposal 3.1.3-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






Measurement procedures 
The following proposals are identified for this issue.

	Huawei, HiSilicon
	R1-2300080
	Proposal 1: Support to introduce inter-UE SL-PRS transmission request.

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 2:
· For RTT-type solution using SL, support target UE-based mechanism, i.e.,
· Step 1: A target UE sends SL-PRS and a request to become an anchor UE
· Step 2: The anchor UE reports the measurement result with SL-PRS transmission
· Step 3: The target UE obtains its own location

	Ericsson
	R1-2301679
	For SL multi-RTT in NR Rel-18, support group-based SL multi-RTT where each UE in the group only transmits one single SL PRS and computes the SL UE Rx-Tx measurement corresponding to each other UE in the group.

	Apple
	R1-2301351
	Proposal 2: Single/Double Sided Multi-RTT for absolute positioning: 
· A procedure to select the candidate anchor UEs should be studied
· Double sided RTT reduces the time-of-flight error that may be estimated by single sided RTT based on clock drifts at the UEs

	Samsung
	R1-2301269
	Proposal 3: In SL RTT, a target UE transmits SL PRS with RTT request to anchor UE(s). Then, anchor UE(s) replies on the RTT request by transmitting SL PRS with Rx-Tx time difference to the target UE.
FFS: detailed signalling for RTT request and Rx-Tx time difference.
Proposal 4: Anchor UE(s) decides the RTT method when two RTT methods are supported.
FFS: Whether to support this by explicit or implicit signalling.


In addition, the following terminology has been agreed upon for the purpose of RAN1 discussion during this study item.
	Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 



Meanwhile, server UE has been agreed upon in SA and proposed in some company's contributions (e.g Intel, NTT DOCOMO) 
	3GPP TR 23.700-86 v1.3.0：
SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.


Based on above proposals and backgroud, the following FL proposal is provided for company to share their views.

[Medium] FL proposal 3.1.4-v1: 
Study how measurement and PRS is triggered for SL-PRS based Rx-Tx measurement including 
· supported mode of operation, e.g., target UE initiated SL-PRS measurement and/ or transmission ted, anchor UE initiated, LMF initiated, server UE initiated.
· how measurement and PRS is triggered for each supported mode.

Companies are invited for comments in the following table.

Table 3.1.4 Collection of views on FL proposal 3.1.4-v1
	Company
	Views on FL proposal 3.1.4-v1

	CATT
	We prefer the updated proposal as follows:

Updated [Medium] FL proposal 3.1.4-v1: 
Study how measurement and SL-PRS is triggered for SL-PRS based Rx-Tx measurement including 
· supported modes of operation, e.g., target UE / anchor UE / LMF / server UE initiated SL-PRS measurement and/or SL-PRS transmission ted, anchor UE initiated, LMF initiated, server UE initiated.
· how measurement and SL-PRS is triggered for each supported mode.


	Samsung
	This proposal is RAN2 related. This is the first RAN1 meeting. We prefer to defer to discuss about RAN2 related issues.

	Qualcomm
	In our understanding, report triggering details are in RAN2 scope and SL-PRS triggering in in AI 9.5.1.3

	Lenovo
	The trigger may come from high-layers. Sugges to wait for related RAN2 input.

	ZTE
	We share the similar view as Qualcomm. Generally we are ok with both UE initiated and LMF initiated SL-PRS measurement/SL-PRS transmission.
Also, we need clarification on  “transmission ted” in the first bullet.

	Futurewei
	We are OK to wait for RAN2

	Ericsson
	Agree with Qualcomm that SL-PRS triggering is better be discussed in AI 9.5.1.3.

	InterDigital
	We are ok t odiscuss SL-PRS triggering in AI 9.5.1.3 but measurement related issues should be discussed in this agenda.

	CMCC
	We prefer to wait for RAN2’s progress to see if anything in RAN1 will be handled.

	OPPO
	OK to leave it to RAN2’s discussion.

	Nokia, NSB
	SL PRS triggering discussion can be decoupled from SL PRS measurement discussion. Also, SL PRS triggering is being discussed under AI 9.5.1.3 and measurement triggering is discussed in RAN2



Single company proposals
The following proposals are identified as single company proposal. 

	Intel Corporation
	R1-2300953
	Adopt the definition for UE SL Rx – Tx time difference in Table 1
A SL TEG for UE SL Rx – Tx time measures is defined. The definition is based on the TEG definition for Uu positioning.

	Nokia, Nokia Shanghai Bell
	R1-2300041
	[bookmark: Proposal92546][bookmark: Proposal21223][bookmark: Proposal67140][bookmark: Proposal67142][bookmark: Proposal92548][bookmark: Proposal21225]In SL RTT, anchor UE reports expected measurement error, SyncRef change status and/or expected clock error to target UE.
[bookmark: Proposal67141][bookmark: Proposal92547][bookmark: Proposal21224]In SL RTT, anchor UE indicates to target UE the need for switching from one SL RTT method to another.

	Samsung
	R1-2301269
	Proposal 1: In addition to single-sided RTT, enhanced single-sided RTT (method 1 and/or method2 in Fig. 2) is supported to mitigate ToF estimation error from the clock timing difference between UEs.



For identified single company proposal, FL thinks it is immature to provide any FL proposal at this stage. Companies are encouraged to check the intention of these proposals. 

Table 3.1.5 Collection of views on identified single company proposals
	Company
	Views on identified single company proposals

	Samsung
	Our proposal above is related to FL proposal 3.1.2-v1. Please consider to include this in FL proposal 3.1.2-v1.

	
	

	
	

	
	

	
	

	
	

	
	



Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based Rx-Tx measurement 
Table 3.1.6 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	
	

	
	

	
	

	
	

	
	

	
	

	
	




SL-PRS based RSTD and RTOA measurement
The definition of SL-PRS based RTOA
The definition of UL Relative Time of Arrival (TUL-RTOA) is shown in the following for reference
	Definition
	The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in Reception Point (RP) [18]  j, relative to the RTOA Reference Time [16]. 

The UL RTOA reference time is defined as , where
-	 is the nominal beginning time of SFN 0 provided by SFN Initialization Time [15, TS 38.455]
[bookmark: OLE_LINK1]-	, where  and  are the system frame number and the subframe number of the SRS, respectively.

Multiple SRS resources can be used to determine the beginning of one subframe containing SRS received at a RP.

The reference point for TUL-RTOA shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e. the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


The following proposals are identified for this issue.
	OPPO

		R1-2300302

	Proposal 2: The definition of SL RTOA can be modified based on UL RTOA definition which is as follows:
The SL Relative Time of Arrival (SL RTOA) is the beginning of subframe i containing SL PRS received by anchor UE j, relative to the SL RTOA Reference Time.

The SL RTOA reference time is defined as  , where
-	 is the nominal beginning time of SFN 0 provided by SFN Initialization Time
-	, where  and  are the system frame number and the subframe number of the SL-PRS, respectively.

Multiple SL PRS resources can be used to determine the beginning of one subframe containing SL PRS received at an anchor UE.

	vivo
	R1-2300458
	SL-PRS based RTOA TSL-RTOA is the beginning time of SL subframe #i containing SL-PRS received from anchor UE j, relative to the RTOA Reference time.
The SL RTOA reference time is defined as , where
 is the nominal beginning time of SFN 0 provided by SFN Initialization Time, or  the nominal beginning time of DFN 0 provided by DFN Initialization Time
, where  and  are the system frame number and the subframe number of the SL-PRS, respectively.

	CATT, GOHIGH

	R1-2300685

	Proposal 8: SL RTOA is defined as the relative time between the start time of the subframe of the SL PRS resource received by an anchor UE and the reference time configured on the network side.

	Intel Corporation
	
	R1-2300953

	Proposal 2: 
· Adopt the definition for SL RTOA in Table 5.
The SL Relative Time of Arrival (TSL-RTOA) is the beginning of subframe i containing SL PRS received in UE j, relative to the RTOA Reference Time. 

The SL RTOA reference time is defined as the start time of a subframe. This is derived from the reference time for SFN0 that can be provided to receiving UEs by the LMF or server UE in combination with the subframe number of the subframe that does contain SL-PRS.

Multiple SRS resources can be used to determine the beginning of one subframe containing SRS received at a RP.

For frequency range 1, the reference point for the SL RTOA shall be the antenna connector of the UE.

	CMCC
	R1-2301007
	Proposal 6: The SL RTOA is the beginning of subframe i containing SL PRS received in anchor UE j, relative to the RTOA reference time.
The SL RTOA reference time is defined as , where
·  is the nominal beginning time of SFN 0 or DFN 0 provided by SFN or DFN Initialization time.
· , where  and  are the system frame number or direct frame number and the slot number of the SL PRS, respectively.

	Samsung

	R1-2301269

	Proposal 7: For SL-TDOA consider the following methods:
· SL RSTD measurement, wherein the SL RSTD=(SL PRS reception time from kth UE) – (SL PRS reception time from reference UE)
· The reference UE can be (pre-)configured or indicated to or determined by the UE performing the measurement.
· SL RTOA measurement, wherein SL RTOA=(SL PRS reception time at jth UE) – (SL RTOA reference time of the UE performing the measurement)

	Ericsson
	R1-2301679
	Define SL PRS based RTOA measurement as the time at which the SL PRS from UE i is received by UE j defined by the first detected path in time in slot k containing the received SL PRS from UE i, relative to the SL RTOA Reference Time:
Further discuss the definition of SL RTOA Reference Time 



Based on above proposals, the following FL proposal is provided for company to share their views.
[High] FL proposal 3.2.1-v1:
SL-PRS based RTOA TSL-RTOA is the beginning time of SL subframe #i containing SL-PRS received from anchor UE j, relative to the RTOA Reference Time.
· Where, RTOA Reference Time can be selected of the following options:
· Option 1: Similar to UL RTOA, the SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· tSRS = (10nf + nsf) x 10-3, where nf and nsf are the system frame number and the subframe number of the SL-PRS, respectively
· Option 2: Similar to Rx-Tx time difference, the SL RTOA reference time is the received UE transmit timing of sidelink subframe  #i.
Companies are encouraged to share views in the following table.

Table 3.2.1 Collection of views on FL proposal 3.2.1-v1
	Company
	Views on FL proposal 3.2.1-v1

	CATT
	Support.
For the SL RTOA reference time, we prefer Option 1.

	Samsung
	What is the advantage of option2?

	Qualcomm
	We support Option 1

	Lenovo
	Supportive of Option 1, further claridication on how the nominal T0 is selected between SFN 0 or DFN 0. Suggest to add an FFS on this point.

	ZTE
	Option 1.

	Futurewei
	Option 1

	Ericsson
	Option 1 is the right direction.  But the UE may use NR cell or GNSS as synchronization reference source.  Reference times need to be defined for both these cases.

	LGE
	We support option 1 in general that UL RTOA can be a starting point. One clarification needed is how t_SL-PRS is defined if UE is in out-of-coverage area, because it was defined only based on SFN in the proposal.

	Bosch
	Support Option 1

	Spreadtrum
	Support. We prefer Option 1.

	InterDigital
	We support Option 1. 

	CMCC
	Support, and Option 1 is preferred as it follows the legacy definition and no problem is found.

	Huawei, HiSilicon
	Support. We prefer Option 1.

	OPPO
	OK with this proposal, and Option 1 is preferred.

	Nokia, NSB
	OK, we support Option 1.
There seems to be a copy&paste issue in Option 1, 2nd subbullet – t_{SRS} instead of t_{SL-PRS}



Based on above comments, all companies are supportive of Option1. The proposal is updated as following:
[Tuesday Online][High] FL proposal 3.2.1-v2:
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from anchor UE j, relative to the RTOA Reference Time.  The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· tPRS = (10nf + nsf) x 10-3, where nf and nsf are the system frame number and the subframe number of the SL-PRS, respectively
FFS on how to select between SFN 0 or DFN 0 for determination of T0.

The definition of SL-PRS based RSTD
The definition of DL reference signal time difference (DL RSTD) is shown in the following for reference
	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from TP j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.

Multiple DL PRS resources can be used to determine the start of one subframe from a TP.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



The following proposals are identified for this issue.
	OPPO

		R1-2300302

	The definition of SL RSTD can be modified based on DL RSTD definition which is as follows:
Sidelink reference signal time difference (SL RSTD) is the SL relative timing difference between an anchor UE j and another anchor UE i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the target UE receives the start of one subframe from anchor UE j.
TSubframeRxi is the time when the target UE receives the corresponding start of one subframe from anchor UE i that is closest in time to the subframe received from anchor UE j.

Multiple SL PRS resources can be used to determine the start of one subframe from an anchor UE.

For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the SL RSTD shall be the antenna of the UE.

	vivo
	R1-2300458
	SL-PRS based RSTD is the SL relative timing difference between the anchor UE j and the reference anchor UE i.


	CATT, GOHIGH

	R1-2300685

	Proposal 7: A SL RSTD is defined as the subframe timing time difference of two anchor UEs.

	Intel Corporation
	
	R1-2300953

	Adopt the definition for SL reference signal time difference in Table 2 
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,

Where:
TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.

Multiple SL PRS resources can be used to determine the start of one subframe from a UE.

For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.

	Samsung

	R1-2301269

	Proposal 7: For SL-TDOA consider the following methods:
· SL RSTD measurement, wherein the SL RSTD=(SL PRS reception time from kth UE) – (SL PRS reception time from reference UE)
· The reference UE can be (pre-)configured or indicated to or determined by the UE performing the measurement.

	Ericsson
	R1-2301679
	[bookmark: _Toc127561736]Define SL PRS based RSTD measurement as , where:
 -> the receive time of SL PRS from UE j defined by the first detected path in time in slot k containing the received SL PRS from UE j
[bookmark: _Toc127529230][bookmark: _Toc127529231] -> the receive time of SL PRS from reference UE i defined by the first detected path in time in a slot that is closest in time to slot k containing the received SL PRS from UE j.



Based on above proposals, the following FL proposal is provided for company to share their views.
[High] FL proposal 3.2.2-v1:
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,
· Where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.
Companies are encouraged to share views in the following table.

Table 3.2.2 Collection of views on FL proposal 3.2.2-v1
	Company
	Views on FL proposal 3.2.2-v1

	CATT
	Support.

	Samsung
	In the above proposal, it is not clear how to decide TSubframeSL-Rxi which means “the closest in time to the subframe received from UE j”. We need to discusse further how the TSubframeSL-Rxi  is determined. For example, this may be determined/selected by the UE performing the measurement using RSRP.

	Qualcomm
	We are ok with the proposal

	vivo
	Support

	Lenovo
	Generally supportive

	ZTE
	OK

	Futurewei
	OK

	Ericsson
	OK

	LGE
	Similar to SL Rx-Tx time difference measurement, we prefer to use the actual transmission time rather than nominal time. We suggest the followings.
· TSubframe_SL-Rxj is the time when the UE receives of the start of one the received subframe for SL RSTD measurement from UE j.
· TSubframeSL-Rxi is the time when the UE receives of the corresponding start of one the received subframe for SL RSTD measurement from reference UE i that is closest in time to the subframe received from UE j.


	Bosch 
	ok

	Spreadtrum
	Support.

	InterDigital
	Support

	CMCC
	Support

	OPPO
	OK

	Nokia, NSB
	OK




[Tuesday Online][High] FL proposal 3.2.2-v2:
SL reference signal time difference (SL RSTD) is defined as the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,
· Where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.
Note: how UE i is selected is a separate discussion.
Synchronization for RSTD and RTOA
The following proposals are identified for this issue.

	Huawei, HiSilicon
	R1-2300080
	Proposal 6: Support indication/reporting whether or not the transmission UE directly synchronizes to GNSS. 
Proposal 7: Support SL-PRS transmission between anchor UEs by reusing the mechanism of SL-PRS transmission between anchor UE and target UE.

	Nokia, Nokia Shanghai Bell
	R1-2300041
	Proposal 4: RAN1 support at least following features to support SL-TDOA positioning 
· For DL-TDOA-like operation, the target UE should report at least SL RSTD measurement(s) with anchor UE ID, a reference for SL RSTD, time stamp(s), and anchor UE should report synchronization source information such as GNSS or cell ID.
· For UL-TDOA-like operation, the anchor UEs should report at least SL RTOA measurement(s) with target UE ID, time stamp(s), and the target UE and anchor UEs should report synchronization source information such as GNSS or cell ID.

	ZTE
	R1-2300803
	Proposal 1: With regards to SL-TDOA positioning method for SL-only positioning, support the request/report signaling for time synchronization information between a reference anchor UE and a list of anchor UEs

	CMCC
	R1-2301007
	Proposal 2: Define time synchronization information between the anchor UEs to assist SL TDOA positioning.

	Samsung
	R1-2301269
	Proposal 6: For SL-TDOA, the clock source’s accuracy should be taken into account to mitigate impact of synchronization error between multiple anchor UEs.
FFS: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
FFS: How to select anchor UEs to mitigate impact of synchronization error

	Apple
	R1-2301351
	Proposal 6:
· For timing-based positioning, the impact of synchronization errors between the anchor UEs should be studied to ensure accuracy of the estimated position. To mitigate the impact of synchronization errors RAN1 should study and adopt one or more of the following:
· Enable a procedure to identify anchor UEs with a common synchronization reference. 
· Enable a procedure to allow for a change of anchor UEs to a common synchronization reference 
· Enable a procedure to estimate the target UE position in the presence of anchor UEs with different synchronization references and compensate for the difference

	Qualcomm Incorporated
	R1-2301418
	Proposal 9: Methods to mitigate impact of synchronization error between multiple anchor UEs are not specified and are left up to deployment. FFS whether a synchronization quality metric is reported.

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 5:
· For SL-TDOA, do not discuss/study how to mitigate impact of synchronization error between two anchor UEs.

	InterDigital, Inc.
	R1-2301117
	Proposal 11: UEs in a TDoA-based positioning group synchronize with a common SyncRef UE in the same group. 



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 3.2.3-v1: 
Study whether and how to mitigate impact of synchronization errors between anchor UEs for RTOA measurement, considering the following alternatives:
· Alt1: indication/reporting of synchronization source 
· Alt2: SL-PRS transmission between anchor UEs
· Alt3: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
· Others are not precluded
Companies are encouraged to share views in the following table.

Table 3.2.3 Collection of views on FL proposal 3.2.3-v1
	Company
	Views on FL proposal 3.2.3

	CATT
	We are wondering whether this proposal is applicable for SL RSTD, since there is only RTOA in the main bullet.

	Samsung
	OK

	Qualcomm
	In general, we propose to not specify the procedure for handling the synchronization error. In terms of the alternatives listed, it is not clear what impact Alt 2 would have in RAN1 since exchanging of SL-PRS would be supported as part of general positioning procedure.
Alt 3 restricts which UE can pariticipate as anchors, but does not distinguish between the anchors’ quality of synchronization. Reporting a synchronization quality metric could be used to achieve that and propose to list it as Alt 4:

Alt 4: A quality metric for synchronization between the UE and the synchronization reference. 

	Lenovo
	Share the same view as CATT, RSTD seems to be excluded from the proposal. Alt.2 can also be supported by Alt.1 and not sure if these can be considered alternatives.

	ZTE
	We prefer a new alternative:
Indication/reporting of synchronization error or quality of synchronization information between the anchor UE and synchronization reference UE.

	Futurewei
	OK. Prefer Alt 1

	LGE
	We support FL proposal in general. The main sentence can be applied also to RSTD measurement. Among alternatives, we support Alt 2 with some clarification. The suggested proposal is as follows.

Study whether and how to mitigate impact of synchronization errors between anchor UEs for RTOA and RSTD measurement, considering the following alternatives:
· Alt1: indication/reporting of synchronization source 
· Alt2: SL-PRS transmission/reception between anchor UEs
· Alt3: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
· Others are not precluded


	InterDigital
	We are generally supportive of the proposal. 
Similar to CATT and LG, we would like to add SL RSTD in the study as well. We are ok with the changes suggested by LGE.

	CMCC
	We are generally fine with the proposal and prefers the direction of Alt. 1. One thing to be noted is that even with the indication of synchronization source, except that the source is GNSS, the synchronization between anchor UEs can still be different due to the near-far effect. If the indicated synchronization source is a cell, the NW can adjust the timing of each anchor UEs to mitigate the erorr caused by near-far effect. Therefore, we would like to modify Alt. 1 as 
Alt1: indication/reporting of synchronization source and/or timing adjustment information, if any

	Huawei, HiSilicon
	We support Alt.1 and Alt.2.

In addition, we prefer to replace ‘for RTOA measurement’ with ‘for SL-TDOA’ in the main bullet. In addition, different alternatives can be combined together to mitigate impact of synchronization errors.

	OPPO
	We think the sync. Error is not handled by spec, and it can be depending on deployment.

	Nokia, NSB
	OK, we support to consider Alt 1 and Alt 3.
Regarding Alt 2, anchor UEs can of course transmit Sl-PRS to each other, but any procedures to determine sync errors among them should be out of scope.




[ROUND2][High] FL proposal 3.2.3-v1: 
Study whether and how to mitigate impact of synchronization errors between anchor UEs for RTOA measurement, considering the following alternatives:
· Alt1: indication/reporting of synchronization source, synchronization error or quality of synchronization information 
· Alt2: SL-PRS transmission between anchor UEs
· Alt3: (pre-)configuration of the clock source’s accuracy requirement/threshold or signalling of UE’s clock source accuracy status
· Others are not precluded
Companies are encouraged to share views in the following table.
Table 3.2.3-v2 Collection of views on FL proposal 3.2.3-v2
	Company
	Views on FL proposal 3.2.3-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Measurement procedures for RSTD and RTOA
The following proposals are identified for this issue.

	Samsung
	R1-2301269
	Proposal 8: For SL TDOA, we propose the following procedure as:
In SL RSTD, a target UE transmits a RSTD request to anchor UE(s). Then, anchor UE(s) replies on the RSTD request by transmitting SL PRS to the target UE.
In SL RTOA, a target UE transmits SL PRS with RTOA reqeust to anchor UE(s). Then, anchor UE(s) replies on the RTOA request by providing SL RTOA measurement to the target UE.
FFS: detailed signalling for RSTD and RTOA request and RTOA reporting.

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 6:
· For SL-TDOA/SL-AoA, support both target UE-based mechanism and anchor UE-based mechanism, i.e.,
· Target UE-based mechanism A:
· Step 1: A target UE sends a request to become anchor UE
· Step 2: The anchor UE transmits SL-PRS
· Step 3: The target UE obtains its own location
· Target UE-based mechanism B:
· Step 1: A target UE sends SL-PRS
· Step 2: The anchor UE receive the SL-PRS and report the measurement result
· Step 3: The target UE obtains its own location
· Anchor UE-based mechanism:
· Step 1: Anchor UE transmits SL-PRS periodically
· Step 2: A target UE obtains its own location

	CEWiT, Reliance Jio
	R1-2301696
	Proposal 7: For SL-TDOA with DL-TDOA like operation, both UE based, and UE assisted positioning are supported. It may be based on the location of positioning server, requesting entity and UE capability.
Proposal 8: For SL-TDOA with DL-TDOA like operation, the measurement resources will be coordinated with Anchor UEs. Responsible entity can be reference Anchor UE. The reference Anchor UE is SL Reference UE as defined in TR 23.700-86.
Proposal 11: For SL-TDOA with UL-TDOA like operation, both UE based, and UE assisted positioning are supported. It may be based on the location of positioning server, requesting entity and UE capability.
Proposal 12: For SL-TDOA with UL-TDOA like operation, the measurement resources will be coordinated between Anchor UE and target UE. Additionally, reference anchor UE can co-ordinate the resources with target UE other anchor UEs.

	vivo
	R1-2300458
	SL-PRS measurement reports can be triggered by SLPP
FFS whether SCI can be used to trigger feedback SL-PRS or measurement report. 

	CMCC
	R1-2301007
	Proposal 3: For sidelink positioning, whether and how the reference anchor UE/SL PRS resources is (pre-)configured should be discussed.
Proposal 4: The UE can determine the reference anchor UE and/or SL PRS resource by itself and carry the corresponding information in the measurement reporting.

	DENSO CORPORATION
	R1-2301562
	Proposal 1:	RAN1 to consider using groupcast for the requests to send SL-PRS to other UEs.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Medium] FL proposal 3.2.4-v1: 
Study the procedure of how measurement and PRS is triggered for SL-PRS based RSTD, RToA and AoA measurement, including
· supported mode of operation, e.g., target UE initiated SL-PRS measurement and/ or transmission ted, anchor UE initiated, LMF initiated, server UE initiated.
· how measurement and PRS is triggered for each supported mode.

Companies are encouraged to share views in the following table.

Table 3.2.4 Collection of views on FL proposal 3.2.4-v1
	Company
	Views on FL proposal 3.2.4

	CATT
	We prefer the updated proposal as follows:
PS: AoA can be removed from the proposal, since we don’t discuss AoA in this section.

Updated Medium] FL proposal 3.2.4-v1: 
Study the procedure of how measurement and SL-PRS is triggered for SL-PRS based RSTD, RToA and AoA measurement, including
· supported modes of operation, e.g., target UE / anchor UE / LMF / server UE initiated SL-PRS measurement and/or SL-PRS transmission ted, anchor UE initiated, LMF initiated, server UE initiated.
· how measurement and SL-PRS is triggered for each supported mode.


	Samsung
	Good to study/discuss the procedure. However, we prefer to focus on RAN1 discussion. LMF and server UE captured above proposal are RAN2 related.

	Qualcomm
	In our understanding, report triggering details are in RAN2 scope and SL-PRS triggering in in AI 9.5.1.3

	Lenovo
	The trigger may come from high-layers. Sugges to wait for related RAN2 input.

	ZTE
	This proposal can be discussed with proposal 3.1.4-v1

	Futurewei
	OK with the proposal.

	InterDigital
	We are ok to discuss PRS triggering in AI 9.5.1.3 and measumrent related issues in this agenda item.

	CMCC
	Similar views as that under proposal 3.1.4-v1

	Nokia, NSB
	SL PRS triggering discussion can be decoupled from SL PRS measurement discussion. Also, SL PRS triggering is being discussed under AI 9.5.1.3 and measurement triggering in RAN2 Also see our response to 3.1.4-v1.


Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based RSTD measurement and RTOA measurement. 

Table 3.2.5 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	Lenovo
	It is unclear from the above discussion if there will be a reference node/UE defined for the purposes of RSTD measurement. Suggest to clarify this as well.

	
	

	
	

	
	

	
	

	
	

	
	



SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement
The following issues areraised with regards to this topic
· LCS, GCS issue
· Multi-shot SL-PRS for antenna switching based AoA 
· SA1/SA2 LS
· Right-hand side or left-hand side?
· Procedure: anchor UE selection?
· Impact of location uncertainty of anchor UE, who reports location uncertainty 
LCS & GCS, Azimuth and zenith of arrival
The following proposals are identified to be related to LCS & GCS, Azimuth and zenith

	Huawei, HiSilicon
	R1-2300080
	Proposal 9: Support multi-shot SL-PRS transmission/reception at least for antenna switching based AoA positioning method.
Proposal 10: Support both SL azimuth of arrival and SL zenith of arrival measurements for SL-AoA positioning.
Proposal 11: Support both GCS and LCS for SL-AoA measurements.
Proposal 12: RAN1 should send an LS to SA1 and SA2 on the usefulness of supporting relative direction without converting to the global coordinate system for the ranging service, where
The relative direction is defined within a local reference system set by a UE.

	vivo
	R1-2300458
	With regards to SL-AoA
SL Angle of Arrival (UL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction 
Both LCS and GCS can be supported.
The maximum number of SL-AOAs values (pair of AOA & ZOA values) to be reported per SL-PRS for the first arrival path corresponding to the same timestamp can be 8. 

	xiaomi
	R1-2300581
	Proposal 2: SL Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement are supported for SL AoA.

	ZTE
	R1-2300803
	Proposal 3: With regards to SL-AoA positioning method,
· SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relatize to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.

	CATT, GOHIGH
	R1-2300685
	Proposal 5: SL Angle of Arrival (SL AoA) should be defined as the estimated azimuth angle and zenith angle of a Rx UE with respect to a reference direction.

	Samsung
	R1-2301269
	Proposal 5: For SL AOA, both LCS and GCS are supported and the measurement is defined as:
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a UE with respect to a reference direction, wherein the reference direction is defined:
In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The x, y and z axis form a right-handed co-ordinate system. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901 [15].
The SL AoA is determined at the UE antenna for an SL channel corresponding to a peer UE communicating each other.

	Apple
	R1-2301351
	Proposal 4: SL-AoA positioning : 
· The measurements performed can include both Azimuth of arrival (AoA) and zenith of arrival (ZoA). 

	Qualcomm Incorporated
	R1-2301418
	Proposal 8: Both GCS and LCS are supported for reporting SL-AoA measurements.

	CEWiT, Reliance Jio
	R1-2301696
	Proposal 15: In SL-AoA method, positioning measurement will be azimuth and zenith AoA wrt GCS and LCS. Optionally, additional measurements like RSRP and LOS/NLOS indication should be reported if configured.
Proposal 16: In SL-AoA method, LCS and GCS definition can be reused from UL-AOA measurement. 

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 7:
· For SL-TDOA, SL RTOA and (optional) SL RSRP/RSRPP are reported.
· For SL-AoA, SL AoA and SL ZoA are reported.



Based on above proposals, before the discussion on SL-AoA definition, the issues on GCS and LCS should be clarified . So, the following FL proposal is provided for company to share their views.

[High] FL proposal 3.3.1-v1: 
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· Send LS to SA1/SA2  to discuss the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS


Companies are encouraged to share views in the following table.

Table 3.3.1 Collection of views on FL proposal 3.3.1-v1
	Company
	Views on FL proposal 3.3.1-v1

	CATT
	Support.
The reference direction can be defined in Global coordinate system (GCS) or local coordinate system (LCS).

	Samsung
	OK

	Qualcomm
	We generally support the proposal but do not think an LS to SA1/SA2 is necessary.

	vivo
	OK
For the LS, in uu reporting, the transition needs to be reported for LCS. For SL, we find that AoA/ZoA relative to LCS without translation can be supported for ranging or relative position.

	Lenovo
	Supportive of the first bullet, we also suggest an FFS on whether LCS-GCS translation is perfomed, e.g., at the UE performing AoA meausurements or at the UE comuting te distane-direction. Also don’t think an LS is required. 

	ZTE
	Support. 

	Futurewei
	OK

	LGE
	Support in general

	Spreadtrum
	Support.

	InterDigital
	Support.

	CMCC
	Support. Similar views as vivo on the applicability cases without LCS-to-GCS translation

	Sharp
	We support the proposal.

	Huawei, HiSilicon
	Support. 

	OPPO
	OK

	Nokia, NSB
	OK, but the need for sending LS to SA1/SA2 is not clear. Also from the text of the proposal it is not clear exactly what we would be asking SA1/SA2 to do. 



Based on comments received, the proposal is updated as following.
[Tuesday Online][High] FL proposal 3.3.1-v1: 
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on Send LS to SA1/SA2  to discuss the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS

Single company proposals
The following proposals are identified as single company proposal. 
	vivo
	R1-2300458
	[bookmark: _Hlk127463348]The maximum number of SL-AOAs values (pair of AOA & ZOA values) to be reported per SL-PRS for the first arrival path corresponding to the same timestamp can be 8 

	Huawei, HiSilicon
	R1-2300080
	Proposal 9: Support multi-shot SL-PRS transmission/reception at least for antenna switching based AoA positioning method.

	Apple
	R1-2301351
	Proposal 4: SL-AoA positioning : 
· SL-AoA can be used to estimate the relative direction between two SL devices or to estimate absolute positioning with up to 3 sidelink devices or when combined with a direction estimator e.g. RTT.



For identified single company proposal, FL thinks it is immature to provide any FL proposal at this stage. Companies are encouraged to check the intention of these proposals. 

Table 3.3.3 Collection of views on identified single company proposals
	Company
	Views

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based Azimuth of arrival (AoA) and SL zenith of arrival (ZoA) measurement. 

Table 3.3.4 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	
	

	
	

	
	

	
	

	
	

	
	

	
	



SL-PRS based RSRP measurement and RSRPP measurement
The following issues are raised with regards to this topic
The definition of SL-PRS based RSRP measurement
The DL PRS reference signal received power (DL PRS-RSRP) is shown in the following for reference
	Definition
	DL PRS reference signal received power (DL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry DL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

For frequency range 1, the reference point for the DL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported DL PRS-RSRP value shall not be lower than the corresponding DL PRS-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



The following proposals are identified to be related to SL-PRS based RSRP definition

	OPPO
	R1-2300302

	SL PRS reference signal received power (SL PRS-RSRP), is defined as the linear average over the power contributions of the resource elements that carry SL PRS reference signals.
For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE. For frequency range 2, SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

	vivo
	R1-2300458

	SL PRS reference signal received power (SL PRS-RSRP)
is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.


	CATT
	R1-2300685

	Proposal 9: SL PRS-RSRP should be defined as the linear average over the power contributions of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.

	Intel
	R1-2300953

	Adopt the definition for SL PRS reference signal received power in Table 3
SL PRS reference signal received power (SL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.
For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE. 
For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

	CMCC
	R1-2301007

	Proposal 8: SL RSRP is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS configured for RSRP measurements within the considered measurement frequency bandwidth.

	[bookmark: OLE_LINK24]Samsung
	R1-2301269

	Proposal 12: SL PRS based RSRP and RSRPP measurements are defined as:
SL PRS reference signal received power (SL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.
SL PRS reference signal received path power (SL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.



[High] FL proposal 3.4.1-v1: 
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
Companies are encouraged to share views in the following table.

Table 3.4.1 Collection of views on FL proposal 3.4.1-v1
	Company
	Views on FL proposal 3.4.1-v1

	CATT
	Support.

	Samsung
	OK

	Qualcomm
	We are ok with the proposal

	Lenovo
	Support

	ZTE
	Support. 

	Futurewei
	OK

	Spreadtrum
	Support.

	InterDigital
	Support.

	CMCC
	Support

	OPPO
	OK

	Nokia, NSB
	OK




[Tuesday Online][High] FL proposal 3.4.1-v1: 
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.

The definition of SL-PRS based RSRPP measurement
The DL PRS reference signal received path power (DL PRS-RSRPP) is shown in the following for reference
	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry DL PRS signal configured for the measurement, where DL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

For frequency range 1 and 2, if receiver diversity is in use by the UE for DL PRS-RSRPP measurements, the reported DL PRS-RSRPP value included in the higher layer parameter NR-DL-AoD-MeasElement for the first and additional measurements shall be provided for the same receiver branch(es) as applied for DL PRS-RSRP measurements.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



The following proposals are identified to be related to SL-PRS based RSRPP definition

	CATT
	R1-2300685

	Proposal 10: SL PRS-RSRPP should be defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

	OPPO
	R1-2300302

	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry DL PRS signal configured for the measurement, where DL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

	vivo
	R1-2300458

	SL PRS reference signal received path power (SL PRS-RSRPP)
is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.

	Intel
	R1-2300953

	Adopt the definition for SL PRS reference signal received power in Table 4
SL PRS reference signal received path power (SL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE. 

For frequency range 1, if receiver diversity is in use by the UE for SL SPS-RSRPP measurements:
-	The reported SL PRS-RSRPP value for the first and additional paths shall be provided for the same receiver branch(es) as applied for SL PRS-RSRP measurements, or
-	The reported SL PRS-RSRPP value for the first path shall not be lower than the corresponding SL PRS-RSRPP for the first path of any of the individual receiver branches and the reported SL PRS-RSRPP for the additional paths shall be provided for the same receiver branch(es) as applied SL PRS-RSRPP for the first path.

	CMCC
	R1-2301007

	Proposal 9: SL RSRPP is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS configured for the measurement, where SL RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.


	Samsung
	R1-2301269

	Proposal 12: SL PRS based RSRP and RSRPP measurements are defined as:
SL PRS reference signal received power (SL PRS-RSRP), is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth.
SL PRS reference signal received path power (SL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.


[High] FL proposal 3.4.2-v1: 
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Companies are encouraged to share views in the following table.

Table 3.4.2 Collection of views on FL proposal 3.4.2-v1
	Company
	Views on FL proposal 3.4.2-v1

	CATT
	Support.

	Samsung
	OK

	Qualcomm
	We are ok with the proposal

	Lenovo 
	Support

	ZTE
	Support. 

	Futurewei
	OK

	LGE
	Support in general

	Spreadtrum
	Support.

	InterDigital
	Support

	CMCC
	Support

	OPPO
	Support

	Nokia, NSB
	OK


[Tuesday Online][High] FL proposal 3.4.2-v1: 
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
Others
Companies are encouraged to provide inputs in the following table for whether there is any other missing issues with high priority for SL-PRS based RSRP and RSRPP measurement  

Table 3.4.3 Collection of views on any other missing issues with high priority
	Company
	Views on any other missing issues with high priority

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Per panel/ARP measurement
	LG Electronics
	R1-2301537
	Proposal 12: SL positioning supports per-panel location measurement if UE uses multiple panels.
Proposal 13: Panel ID and each panel’s location information are included in the measurement report for multi-panel-based SL positioning.

	Sony
	R1-2300880
	Proposal 3: For V2X ranging, support the reporting of the location of each antenna with respect to the reference point (e.g., geometry centre of the vehicle) to the LMF. In the case of a car equipped with DAS, multiple location reports may be required.

	Nokia, Nokia Shanghai Bell
	R1-2300041
	Proposal 6: SL-AoA positioning should take into account the geometric location of the antennas of the target UE and anchor UEs, and any necessary exchange of related information between the UEs and/or between the UEs and the network.

	vivo
	R1-2300458
	The ARP ID or panel ID can be identification information to associate measurement information.


Based on the on above proposals, FL think per ARP/ panel  measurement is logical especially for vehical UE. So, the following FL proposal is provided for company to share their views

[High] FL proposal 3.5.1-v1: 
Support to introduce per ARP/panel based measurement in sidelink positioning.
· FFS on whether to define ARP/panel ID explicitly

Companies are encouraged to share views in the following table.

Table 3.5.1 Collection of views on FL proposal 3.5.1
	Company
	Views on FL proposal 3.5.1

	CATT
	Support.
In our view, the measurement from different panels may not be the same. If per-panel measurement and reporting is allowed, the measurements from multiple Rx panels would improve positioning accuracy.

	Samsung
	OK

	Qualcomm
	We do not support the proposal as-is because it combines ARP and panel. We propose to list ARP and panel ID as separate options.

	vivo
	We are okay with the motivation.


	ZTE
	In current specification,  for each TRP, the ARP location can be provided for each associated PRS Resource ID per PRS Resource Set.
Similarly, each SL-PRS resource ID and resource set ID can be associated with panel or ARP information, also location information is provided per SL-PRS resource/resource set. 
We do not see the need to report corresponding ARP/panel ID once the measurement with SL-PRS resource/resource set ID is reported.

	LGE
	We support FL proposal with some clarification.
Support to introduce per ARP/panel based measurement in sidelink positioning.
· FFS details on including whether/how to define ARP/panel ID explicitly


	Fraunhofer
	The ARP and Pannel information are relavant for SL-PRS measurement and transmission 

	Nokia, NSB
	OK




[Tuesday Online][High] FL proposal 3.5.1-v1: 
Support to introduce per ARP[/panel] based measurement in sidelink positioning.
· FFS details on whether/how to define ARP[[/panel] ID explicitly


Combination of Uu- and PC5-based positioning 
The following proposals are identified for combination of Uu and PC5 based positioning.

	FUTUREWEI
	R1-2300067
	Proposal 2: For SL positioning support the following measurements necessary for combined Uu and PC5 positioning: UL-SL RSTD, DL-PRS RSRP, DL-PRS RSRPP, DL RSTD.


	Spreadtrum Communications
	R1-2300223
	Proposal 7: The anchor UE needs to send indication information to the target UE to indicate whether it can act as a positioning node.


	vivo
	R1-2300458

	
 Combine NR measurement and SL measurement by the implementation. 


	ZTE
	R1-2300803
	: Support DL-TDOA-like joint SL & Uu positioning:
· For a target UE, Support reporting a RSTD for the timing difference between SL reference node and Uu reference node.


	Sony
	R1-2300880
	Proposal 3: Introduce a new TDOA measurement report format that support hybrid Uu-PC5 measurements for absolute positioning.


	CMCC
	R1-2301007
	Proposal 1: SL RSTD measurement considering time difference of a DL PRS and a SL PRS for joint Uu- and PC5-based positioning is de-prioritized.


	Samsung
	R1-2301269
	Proposal 13: Consider for a UE to measure and report the time of arrival of a SL signal relative to time of arrival of a DL reception from a gNB.


	Lenovo

	R1-2301212

	Proposal 17: RAN1 to discuss the relationship between Uu PRS and SL PRS configuration and associated measurements for Uu and SL hybrid positioning. FFS whether such measurements are performed in a joint manner or separately measured and how these measurements are utilised.


	Apple
	R1-2301351
	Proposal 3: Single/Double Sided RTT for relative / absolute positioning: 
· In SL-RTT positioning method, the UE position is estimated based on measurements performed between the target SL-UEs and a (one) supporting SL-UE/RSU/PRU. 
The measurements performed at the SL-UE, RSUs, PRUs and TRPs are SL-PRS based Rx-Tx time difference measurements (UE/UE), SL-PRS based and DL/SRSp Rx-Tx time difference measurements (UE/gNB) and optionally SL-PRS-RSRP, DL-PRS-RSRP and  UL-SRS-RSRP for the SL-PRS, DL-PRS and UL-SRS signals.  The SL-PRS AoA may also be measured. It is typically used for both absolute and relative positioning
Proposal 5: SL-TDOA positioning: 
· SL-TDoA positioning is based on the time delay of arrival to or from a SL UE target with  SL UEs in a positioning set (at least 2 for 2-D positioning and at least 3 for 3-D positioning). In hybrid SL-TDOA, one or more of the positioning set may be a gNB.  
Proposal 4: SL-AoA positioning : 
· SL-AoA positioning   is based on the angle of arrival of transmission or angle of departure of transmission to or from a SL UE target. In hybrid SL-AoA/AoD, one or more of the positioning set may be a gNB. 

	Ericsson
	R1-2301679
	[bookmark: _Toc111211322][bookmark: _Toc127561746]Hybrid ranging involving gNBs and UEs should be specified, e.g., exploiting SL RToA measurements and Uu UE Rx-Tx measurements.
Hybrid ranging involving gNBs and UEs should be specified, e.g., exploiting SL RToA measurements and aggregated TA measurements.



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 3.6.1-v1: 
Study the necessity of supporting the following joint Uu- and PC5-based positioning
· DL-SL RSTD
· Other joint Uu- and PC5-based positioning not precluded
Companies are encouraged to share views in the following table.

Table 3.6.1 Collection of views on FL proposal 3.6.1-v1
	Company
	Views on FL proposal 3.6.1

	CATT
	Low priority.
We prefer to specify the SL measurement and reporting firstly. The hybrid positioning measurement and reporting seems to UE implementation issue.

	Samsung
	OK

	Qualcomm
	We support the proposal and propose expanding it to cover more details of the measurement.

	Lenovo
	Supportive in principle, but the proposal can be made more general to cover the different measurements and measurement behaviour applicable to both Uu and SL positioning.

	ZTE
	As we discussed in SI phase, both SL-only and joint SL-Uu positioning are supported. The wording “study the necessary” should be change to more certain wording, for example:
Study the necessity of For the supporting the following of joint Uu- and PC5-based positioning, support the following measurement:
· DL-SL RSTD (e.g.  RSTD for the timing difference between SL reference node and Uu reference node)
· Other joint Uu- and PC5-based positioning not precluded


	Futurewei
	Support

	LGE
	We support FL proposal in general, but the combined Uu/SL positioning can be discussed after we had some progress on the framework on SL positioning. Let’s focus on SL positioning first.

	Spreadtrum
	Support.

	InterDigital
	Support

	CMCC
	We are OK to discuss the necessity at this stage, and our preferene is not include DL-SL-RSTD to reduce the potential specification impact. It is not necessary to include DL-SL-RSTD to support the joint Uu and PC5 positioning.

	Huawei, HiSilicon
	Low priority for this meeting.

	OPPO
	Low priority.

	Nokia, NSB
	In general OK, but it is not clear what DL-SL RSTD is. We assume it is RSTD considering both DL PRS and SL PRS.



Based on comments above, the FL would still like to keep the proposals from ROUND1.
[ROUND2][High] FL proposal 3.6.1-v1: 
Study the necessity of supporting the following joint Uu- and PC5-based positioning
· DL-SL RSTD
· Other joint Uu- and PC5-based positioning not precluded
· Table 3.6.1-v2 Collection of views on FL proposal 3.6.1-v2
	Company
	Views on FL proposal 3.6.1-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


· 





Measurements procedures

Latency bound
The following proposals are identified to be related to antennas of the target UE and anchor Ues

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 9:
· Define latency bound of SL positioning measurement result.

	vivo
	R1-2300458
	Positioning measurement reporting latency boundary can be considered to be introduced.

	Sony
	R1-2300880
	[bookmark: _Toc127526208]Proposal 2: In case of SS-SL-RTT, introduce a time window between the first and second SL-PRS transmission in order to minimize the impact of the time drift.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Medium] FL proposal 3.7.1-v1:
 Support to introduce latency bound for sidelink positioning measurement and reporting.

Companies are encouraged to share views in the following table.

Table 3.7.1 Collection of views on FL proposal 3.7.1-v1
	Company
	Views on FL proposal 3.7.1

	CATT
	Low priority.
We prefer to discuss the definition of SL measurements firstly.

	Samsung
	OK

	Qualcomm
	We prefer to discuss other design aspects first. The latency bound could be the outcome of other procedures.

	Lenovo
	Since there is no current latency requirement, this discussion can be deferred later on.

	ZTE
	Does the latency bound is similar as Qos requirement defined for DL-PRS (e.g. maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation)?

	Futurewei
	OK

	LGE
	We support FL proposal. Further details on the method of applying the latency bound can be left as FFS.

Support to introduce latency bound for sidelink positioning measurement and reporting.
FFS how the latency bound is applied

	InterDigital
	Support.
Latency bound for measurement is an important aspect for other procedure such as resource selection for measurement reporting. Therefore, the proposal to study should be discussed and supported first. Details of the latency bound can be discussed later.

	Sharp
	We support the proposal.

	Nokia, NSB
	OK




Positioning client UE and location server UE

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 10:
Send an LS to RAN2/RAN3/SA2 to ask whether PHY layer signaling for SL Positioning Client UE / SL Positioning Location Server UE is necessary or not.



Before FL provide any proposal, companies are invited to share views on this issue in the following table on necessity of sending LS. Based on input from companies, FL would provide proposals to move forward.


Table 3.7.2 Collection of views on Issue 3.7.2
	Company
	Views on Issue 3.7.2

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Single company proposals
The following proposals are identified as single company proposal. 
	InterDigital, Inc.
	R1-2301117
	Proposal 8: Study whether/how MG/PPW is supported for sidelink positioning.



For identified single company proposal, FL thinks the MG/PPW are unnecesary since only one BWP is supported in SL. Considering it is immature to provide any FL proposal at this stage, companies are encouraged to check the intention of these proposals. 

Table 3.7.3 Collection of views on identified single company proposals
	Company
	Views

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Others
The following proposals are identified as single company proposals. It is still immature for the FL to provide any proposal to move forward.

	Locaila
	R1-2300760
	(Proposal 3) RAN1 should study the feasibility of carrier phase-based positioning for application to sidelink use cases.

	Fraunhofer IIS, Fraunhofer HHI
	R1-2301143
	Consider enhanced reporting for SL-RS measurements to enable joint (centralized) evaluations of measurements performed by different devices.  
For determining the relative velocity between the two UEs using Rx-Rx timing measurements within the framework of SL RTT solution, downselect between:
Alt.1: Support an additional Rx-Rx measurement which defines the UE report and processing related to a Tx-Tx transmission
Alt.2: Support functionary without introducing an Rx-Rx measurements (it can be implied from the identified SL timing measurements (time stamps with fine resolution, for example)

	Nokia, Nokia Shanghai Bell
	R1-2300041
	Proposal 3: Deprioritize Rx-Rx time different measurement for SL positioning since its benefit over RSTD measurement is unclear.



Companies are encouraged to share views in the following table on any other missing issues.

Table 3.8.1 Collection of views on any other missing issues
	Company
	Views on FL proposal 3.8.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Hlk127886985]Sidelink positioning Report 
Report signaling 
The following issues were raised with regards to this topic
· Signaling media: higher layer report or lower layer report?
· Signaling target: UE or LMF?
· Unified or method specific
· Measurement report triggering: higher layer or lower layer
· One shot or periodic?
· a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s)
Higer-layer report or lower-layer report
The following proposals are identified to be related to higher layer report or lower layer report.

	Huawei
	R1-2300080

	[bookmark: OLE_LINK19]Proposal 13: SL positioning measurement shall be treated as regular communication data, and be transparent to physical layer and transmitted over the PC5 communication resources.


	Spreadtrum Communications
	R1-2300223
	Proposal 4: SL positioning measurement report through higher layer signaling (e.g., RRC or MAC CE) should be supported.
Proposal 5: Semi-persistent and aperiodic measurement report should be supported.

	vivo
	R1-2300458

	  SLPP is used to carry the SL-PRS measurement report.

	xiaomi
	R1-2300581
	Proposal 4: higher layer signalling shall be used to convey sidelink positioning measurement report.
Proposal 5: From physical layer perspective, the sidelink positioning measurement report is transmitted in the same way as UE data.

	Sharp
	R1-2300788
	Proposal 2: Higher layer signalling (i.e. SLPP) is used to convey SL positioning measurement reports to another UE.
Proposal 3: Adopt both physical layer triggering (e.g. SCI) and higher layer triggering (i.e. via SLPP) of SL positioning measurement report.

	InterDigital, Inc.
	R1-2301117
	Proposal 10: Support SL-PRS measurement report to be transmitted in PSSCH.

	Samsung
	R1-2301269
	Proposal 9: Discuss the feasibility of reporting SL positioning measurement by using 2nd stage SCI in RAN1.

	Qualcomm Incorporated
	R1-2301418
	Proposal 2: Measurement report is a higher-layer report in a resource pool that support sidelink communications.
Proposal 3: Measurement report is triggered by higher layers.
Proposal 5: Higher layers can deactivate a periodic (semi-persistent) reporting process.

	LG Electronics
	R1-2301537
	Proposal 2: SL measurement report is transmitted by the existing higher layer signaling (e.g. PC5-RRC, PC5-S or SL MAC CE).



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 4.1.1-v1: 
Support at least higher layer signaling for sidelink positioning measurement report and report triggering.
· FFS on lower layer report and report triggering based on SCI

Companies are encouraged to share views in the following table.

Table 4.1.1 Collection of views on FL proposal 4.1.1
	Company
	Views on FL proposal 4.1.1

	CATT
	Support.
Considering the overhead of the measurement report, high-layer report should be adopted. Namely, SL-PRS measurement results are reported through SLPP for location calculation.

	Samsung
	We prefer to consider two options at this stage rather than supporting the higher layer approach at first.

	Qualcomm
	We support the proposal

	vivo
	support

	Lenovo
	Supportive but The ‘report triggering based on SCI’ is not clear to us. The report should be associated with a SL-PRS transmission which is indicated by a SCI.  So the report triggered by this SCI explicity or implicity, or by the other SCI should be clarified.

	ZTE
	We support measurement report via higher layer signaling.

	Futurewei
	OK

	LGE
	We support FL proposal in general, but more clarification is needed.
· Which higher layer is used? NAS (e.g. SLPP) or AS (e.g. RRC, MAC-CE, etc)
What does lower layer mean? Is it PHY layer?

	Spreadtrum
	Support.

	InterDigital
	We have similar view as Samsung. In addition, report triggering can be based on at least lower layer (e.g., SCI), which is similar to SL-CSI report triggering. SL CSI report is triggered based on the reception of SL-CSI-RS, which is indicated in the SCI of the associated transmission including SL-CSI-RS. 

	CMCC
	Support, and the detailed signalling can be defined by RAN2, e.g., via SLPP. 

	Sharp
	We support the proposal.

	Nokia, NSB
	OK




[Tuesday Online][High] FL proposal 4.1.1-v1: 
Support at least higher layer signaling for sidelink positioning measurement report and report triggering.
· FFS on SCI based lower layer measurement report and report triggering 

Time domain behavior

The following proposals are identified to be related to time domain behaviour of the positioning report.

	FUTUREWEI
	R1-2300067
	Proposal 9: Support the following types of reporting: triggered, aperiodic, semi-persistent, periodic.

	Spreadtrum Communications
	R1-2300223

	Proposal 5: Semi-persistent and aperiodic measurement report should be supported.

	CATT, GOHIGH
	R1-2300685
	Proposal 11: Periodic, semi-persistent and aperiodic measurement report should be supported in SL positioning. 

	Lenovo
	R1-2301212

	Proposal 16: Support different SL Positioning reporting types including one-shot, triggered (event-based) and periodic reports, where such reports may be based on higher-layer signalling. 

	Qualcomm Incorporated
	R1-2301418
	Proposal 4: One-shot (aperiodic) and periodic (semi-persistent) reports are supported.



Based on above proposals, the following FL proposal is provided for company to share their views.
[Medium] FL proposal 4.1.2-v1:
Support at least one shot and periodic report for sidelink positioning measurement report. 
· FFS the difference between periodic report and semi-persistent report


Companies are encouraged to share views in the following table.

Table 4.1.2 Collection of views on FL proposal 4.1.2
	Company
	Views on FL proposal 4.1.2

	CATT
	We think periodic report and semi-persistent report are different reporing types, just like that in Uu, then we prefer the following updated proposal:

Updated [Medium] FL proposal 4.1.2-v1:
Support at least aperiodic(one shot), semi-persistent and periodic report for sidelink positioning measurement report. 
· FFS the difference between periodic report and semi-persistent report


	Samsung
	OK

	Qualcomm
	We support the proposal

	vivo
	We wonder whether semi-persistent reporting has been supported in Uu. Based on my understanding, only immediate positioning report and periodic report are supported for MR

	Lenovo
	Support

	ZTE
	Generally ok.
Does one-shot mean event triggered measurement report similar as follows:
triggeredReporting			TriggeredReportingCriteria	OPTIONAL,	-- Cond ECID
	periodicalReporting			PeriodicalReportingCriteria OPTIONAL,	-- Need ON

MOD comment: no. It does not necessarily mean event triggered measurement report. It means the reporting happens one shot. 


	Futurewei
	OK

	LGE
	We need clarification on the terminology ‘one shot’. Does it mean the measurement is based on a single sample? Or does it mean the aperiodic measurement?
MOD comment: This is for the reporting case. Not related to number of measurement samples.


	Spreadtrum
	We prefer periodic report for sidelink positioning measurement report.

	InterDigital
	Support. We are ok to change “one shot” to “aperiodic”.

	Sharp
	We support the proposal.

	Nokia, NSB
	OK



FL thinks the following is still appropriate for the next round of discussion. Please comment where necessary. Please check the comments from FL to ZTE and LGE.

[ROUND2][Medium] FL proposal 4.1.2-v1:
Support at least one shot and periodic report for sidelink positioning measurement report. 
· FFS the difference between periodic report and semi-persistent report

Table 4.1.2-v2 Collection of views on FL proposal 4.1.2-v2
	Company
	Views on FL proposal 3.1.3-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Unified or method specific report

The following proposals are identified to be related to this topic. 

	Qualcomm Incorporated
	R1-2301418
	Proposal 1: Separate methods are specified for sidelink positioning.
Proposal 3: Measurement report is triggered by higher layers.
Proposal 5: Higher layers can deactivate a periodic (semi-persistent) reporting process.

	ZTE
	R1-2300803

	Proposal 4: SL positioning measurements is not reported per SL positioning method

	vivo
	R1-2300458

	[bookmark: _Hlk127463399]A unified positioning method is supported, and to support one or more measurement reporting associated with the same identification can be reported together. 

	CATT
	R1-2300685

	Proposal 14: SL AoA, SL Rx-Tx time difference, SL RSTD, SL RTOA and SL RSRP/RSRPP measurements can be reported independently or associated with each other.

	MediaTek Inc.
	R1-2301633
	Proposal 4-1: The reporting is by the measurement types directly



Before FL provide any proposal, companies are invited to share views on this issue(ie., the preference for unified or method specified report). Based on input from companies, FL would provide proposals to move forward.

FL proposal 4.1.3

Companies are encouraged to share views in the following table.

Table 3.6.2 Collection of views on Issue 3.6.2
	Company
	Views on Issue 3.6.2

	CATT
	In our view, SL AoA, SL Rx-Tx time difference, SL RSTD SL RTOA and SL RSRP/RSRPP measurements can be reported independently or associated with each other. 

For example, SL AoA measurements can be reported associated with delay measurements such as SL-Rx-Tx time difference. It is suitable for relative positioning on the grounds that angle measurements can only find the direction between target UE and anchor UE. In addition, SL AoA, SL Rx-Tx time difference, SL RSTD SL RTOA measurements can also be reported associated with SL RSRP/RSRPP to express quality of measurements.

	Samsung
	We are not clear about the purpose of the unified approach.

	vivo
	To Samsung, In the SID, whether there will be separate SL positioning methods or unified SL positioning methods specified is discussed. Unified SL positioning methods are similar to the NRPPa reporting. That is, choosing one or more measurement results reporting which is not tied to the positioning method based on measurement request on the TRP side. 

	· Note: The above categorization does not necessarily mean that there will be separate SL positioning methods specified, or whether there will be a unified SL Positioning method.  



The main motivation, in Rel-17, the measurement needs to be enhanced and reported with other measurement (e.g, the angle can be reported together with timing and RSRP measurement). That is, each method needs to report multiple measurement results. So, to reduce the hybrid measurement reporting in each method, the unified SL method is suggested.


	Lenovo
	This requires coordination with RAN2.

	Nokia, NSB
	Isn’t that up to higher layers?

	
	

	
	



Report signaling target

The following proposals are identified to be related to this topic. 

	Sharp
	R1-2300788
	Proposal 1: A SL positioning measurement report can be signalled to either a LMF or a UE.

	InterDigital, Inc.
	R1-2301117
	Proposal 5: Support the target UE to receives SL-PRS measurement report from anchor UEs for both UE-B and UE-A scenario.
Proposal 6: For in coverage scenario, support the target UE to report SL-PRS measurement to LMF for UE-A sidelink positioning.
Proposal 7: Support in coverage anchor UEs to report SL-PRS measurement to LMF for UE-A positioning scenario.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Meduim] FL proposal 4.1.4-v1: 
Sideling positioning measurement can be reported to either LMF or UE. 
· FFS applicable conditions/scenarios/measurements for the report to LMF or UE.

Companies are encouraged to share views in the following table.

Table 4.1.4 Collection of views on FL proposal 4.1.4
	Company
	Views on FL proposal 4.1.4

	CATT
	Support.
There is a typo in the main bullet, Sideling should be Sidelink.

	Samsung
	Sidelinkg positioning measurement can be reported to either LMF or UE. 
· FFS applicable conditions/scenarios/measurements for the report to LMF or UE.
In addition, we would like to clarify whether the case of reporting to LMF including reporting to LMF via gNB or not.
We prefer to discuss this after RAN2 made some aggrement about LMF for SL positioning.

	Qualcomm
	In our view, this is a discussion for RAN2.

	Lenovo
	Supportive but this requires coordination with RAN2.

	ZTE
	Support.

	Futurewei
	Support

	LGE
	Support

	Spreadtrum
	Supoort.

	InterDigital
	Support.

	Sharp
	We support the proposal.

	Nokia, NSB
	Reporting to LMF is out of RAN1 scope. 



It seems majority supports measurement report towards both LMF and UE. Concerned companies believe this is RAN2 issues. Based on the comments received, FL would like to reword the issues discussed here to:
[ROUND2][HIGH] FL proposal 4.1.4-v1: 
Study measurement report content for both the cases of sideling positioning measurement reported to LMF and UE, including both UE assisted and UE based positioning.
Table 4.1.4-v2 Collection of views on FL proposal 4.1.4-v2
	Company
	Views on FL proposal 3.1.3-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Others
FL found it immature to provide any FL proposal to move forward for the following proposals. All companies are thus encouraged to check intentions of the following proposals and provide views in the table below for clarification and discussion. 

	[bookmark: _Hlk127685571]FUTUREWEI
	R1-2300067
	Proposal 6: Support all the sidelink related positioning signaling and data exchange types in the shared resource pool.
Proposal 7: Support all the sidelink positioning related signaling and data exchange types in the dedicated resource pools.
Proposal 8: Sidelink positioning reporting for SL-PRS dedicated resource pool may be transmitted in a shared resource pool.

	Samsung
	R1-2301269
	Proposal 10: Support request signaling to trigger SL positioning measurement reporting, and study further trigger conditions to satisfy reliability requirement of SL positioning measurement.
Proposal 11: Study further enhancements on latency reduction and overhead reduction for SL positioning measurement reporting.
Proposal 15: In SL positioning, a target UE decides whether to perform absolute positioning or relative positioning or ranging depending on availability and quality of measurement source(s).



Table 4.1.5-1 Collection of views on views for above proposals 
	Company
	Views on FL proposal 3.8.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Companies are also encouraged to share views in the following table on any other missing issues for report signaling.

Table 4.1.5-2 Collection of views on any other missing issues for report signaling
	Company
	Views on FL proposal 3.8.1

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Contents of the positioning measurement report
The following contents were identified in the study phase.
	Agreement
For the content of the sidelink positioning measurement report, potential elements may include at least the following:
· One or more sidelink positioning measurement(s)
· Timestamp(s) associated with a sidelink positioning measurement 
· Quality metric(s) associated with a sidelink positioning measurement 
· Identification Information for a sidelink positioning measurement
FFS any detail for the above



LoS/NLoS indication
The following proposals are identified to be related to LoS/NLoS indication.

	Nokia, Nokia Shanghai Bell
	R1-2300041
	[bookmark: Proposal92540][bookmark: Proposal98257][bookmark: Proposal21217][bookmark: Proposal38114][bookmark: Proposal67134]Proposal 2: Introduce LoS/NLoS indicator for positioning measurement per ARP for sidelink positioning

	vivo
	R1-2300458
	For the content of the sidelink positioning measurement report, additional potential elements may include at least the following:
LOS/NLOS indicators

	InterDigital, Inc.
	R1-2301117
	Proposal 4: Support reporting LOS/NLOS indication in all sidelink positioning methods.

	FUTUREWEI
	R1-2300067
	Proposal 3: SL positioning should support reporting of quality metric for the LoS/NLoS of SL-PRS measurements and quality metrics of anchor characteristics.  



Based on above proposals, the following FL proposal is provided for company to share their views.
[High] FL proposal 4.2.1-v1:
LoS/NLoS indicator can be included in sidelink positioning measurement report.

Companies are encouraged to share views in the following table.

Table 4.2.1 Collection of views on FL proposal 4.2.1
	Company
	Views on FL proposal 4.2.1

	CATT
	Support.
Such LOS indicator will benefit the SL positioning accuracy, just like the Uu positioning.

	Samsung
	OK

	Qualcomm
	We generally prefer to not introduce this indicator. However, if it is introduced, we think it should follow the Uu design where no procedure or performance requirements are defined for this indicator.

LoS/NLoS indicator can be included in sidelink positioning measurement report.
· No specification impact for how to set this indicator.
· No performance requirements are defined for setting indicator.
Setting this indication is an uptional UE capability.

	vivo
	ok

	Lenovo
	Support

	ZTE
	OK

	Futurewei
	Support

	LGE
	We support FL proposal. LOS/NLOS indicator specified in Uu link positioning is reused as much as possible.

LoS/NLoS indicator can be included in sidelink positioning measurement report.
LOS/NLOS indicator specified in NR Uu link positioning is reused as much as possible.

	Bosch 
	Support

	Spreadtrum
	Support.

	InterDigital
	Support.

	CMCC
	OK to have this. Since the sidelink communication range is limited, the propagation environment may be better than that in Uu, but if UE is capable to provide such information, it is no harm to the performance.

	Nokia, NSB
	OK



[ROUND2][High] FL proposal 4.2.1-v1:
LoS/NLoS indicator can be included in sidelink positioning measurement report.
· LOS/NLOS indicator specified in Rel-16/17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· No performance requirements are defined for setting indicator.
· Setting this indication is an optional UE capability.

Table 4.2.1-v2 Collection of views on FL proposal 4.2.1-v2
	Company
	Views on FL proposal 4.2.1-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




Location information 
The following proposals are identified to be related to location information

	InterDigital, Inc.
	R1-2301117
	Proposal 12: Study impact on SL TDoA-based positioning of the uncertainty of the location information of anchor UEs. 
Proposal 13: An anchor UE reports its location and associated uncertainty information to LMF (for in-coverage) and a target UE (for out-of-coverage).

	vivo
	R1-2300458
	For the content of the sidelink positioning measurement report, additional potential elements may include at least the following:
UE location information (e.g. latitude/longitude/altitude, or location coordinates), and qualifying information about location, e.g., associated uncertainty, time-stamp, etc.

	Sharp
	R1-2300788
	Proposal 5: Content of a SL positioning measurement report can include location information of the UE performing the corresponding measurements.

	Samsung
	R1-2301269
	Proposal 14: The reliability of the anchor UEs’ location coordinates is indicated to the target UE for SL positioning.

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 8: Reported information can include transmission power of SL-PRS and absolute location information of anchor UEs.

	Sony
	R1-2300880
	[bookmark: _Toc127526210]Proposal 4: For V2X positioning, support reporting of the geometry information of a vehicle, such as the geometry boundary of the vehicle.
[bookmark: _Toc127526212]Proposal 6: To facilitate SL positioning, support reporting of the location information of the RSUs involved in the ranging measurement.



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 4.2.2-v1: 
Location information and quality information of the location of a UE can be included in sidelink positioning measurement report.
· FFS: quality information of location, e.g., uncertainty, time-stamp, etc

Companies are encouraged to share views in the following table.

Table 4.2.2 Collection of views on FL proposal 4.2.2
	Company
	Views on FL proposal 4.2.2

	CATT
	Support.
At least for absolute positioning, the absolute location information of anchor UEs or RSUs should be reported to LMF or server UE for Target UE’s location calculation.

	Samsung
	OK

	Qualcomm
	For quality information, we prefer to follow Uu on not having specification impact:

Location information and quality information of the location of a UE can be included in sidelink positioning measurement report.
· FFS: quality information of location, e.g., uncertainty, time-stamp, etc
· No specification impact for how to set quality information.
· No performance requirements are defined for quality information.
· Setting this quality information is an uptional UE capability.


	vivo
	Ok

	Lenovo
	Support

	ZTE
	Basically we think location information and quality information should be included in assistance data before measurement report.

	Futurewei
	Support

	LGE
	Support

	Bosch
	We support this proposal.

	Fraunhofer
	The term UE location should be clarified as the UE reference point. And the ARP location is defined relative to this reference point (similar to TRP definition) 

	Spreadtrum
	Support.

	InterDigital
	Support

	CMCC
	We would like to clarify on the location information of a UE, does it mean that the location information of the anchor UE to be informed to the target UE for location calculation/ranging? If it is the case, this may not include in the measurement reporting stage, maybe in the signaling to provide assistance data.

	Sharp
	We support the proposal.

	Huawei, HiSilicon
	We think location information is positioning assistant data, and should not be included in the positioning measurement report.

	Nokia, NSB
	OK



[ROUND2][High] FL proposal 4.2.2-v1: 
At least for UE based positioning, location information and quality information of the location of a UE can be included in sidelink positioning measurement report.
· FFS: quality information of location, e.g., uncertainty, time-stamp, etc
· No specification impact for how to set quality information.
· No performance requirements are defined for quality information.
· Setting this quality information is an optional UE capability.
· Table 4.2.2-v2 Collection of views on FL proposal 4.2.2-v2
	Company
	Views on FL proposal 4.2.2-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


· 

Identification information 
The following proposals are identified to be related to this topic.

	Qualcomm Incorporated
	R1-2301418
	Proposal 7: The measurement report contains the measurement, information to identify the resource pool where SL-PRS was received, source ID, destination ID, session ID, and quality metric

	vivo
	R1-2300458
	[bookmark: _Hlk127463505]For identification information for a sidelink positioning measurement, the following option can be supported.
· Source ID and/or destination ID
· Unique UE identification (e.g., 5G-S-TMSI)
· SL-PRS resource ID if multiple resources are agreed to configure for a UE
· [bookmark: _Hlk127463569]The ARP ID or panel ID can be identification information to associate measurement information.
The UE ID and SL-PRS resource ID (if more than one resource is introduced) can be used to indicate the reference of SL-TDOA.

	Sharp
	R1-2300788
	Proposal 4: Content of a SL positioning measurement report can include the destination node (e.g. LMF, or a UE) of the measurement report.

	LG Electronics
	R1-2301537
	Proposal 6: SL TDOA measurement report includes at least the followings.
· Reference SL PRS ID (or the reference anchor UE ID)
· Reference SL PRS resource ID
· Reference SL PRS resource index
· SL PRS ID (or the associated anchor UE ID)
· SL PRS resource ID
· SL PRS resource index
· Time stamp associated with the received SL PRS resource
· Measured RSTD
· Expected RSTD and uncertainty

	Spreadtrum Communications
	R1-2300223
	Proposal 6: Both Option 1 and Option 2 can be considered to identify the SL-PRS from different UE.

	ZTE
	R1-2300803
	Proposal 4: SL positioning measurements is not reported per SL positioning method, the following potential elements for sidelink positioning measurement report can be included:
· Identification Information
· UE information: UE’s ID, PC5 unicast link identifier, V2X service identifier, UE’s application layer ID, destination layer-2 ID, source layer-2 ID, Source user info, target user info, etc.
· SL-PRS information: SL-PRS resource ID and/or SL-PRS resource set ID 

	CATT, GOHIGH
	R1-2300685
	Proposal 13: UE can report SL-PRS resource ID associated with the measurements, SL-PRS resource ID includes two types of ID, i.e., SL-PRS resource ID and SL-PRS resource set ID.



Based on above proposals, the following FL proposal is provided for company to share their views.

[High] FL proposal 4.2.3-v1:
Support to optionally include one or multiple of the following identification information in sidelink positioning report
· SLPRS resource ID if multiple resources are configured to a UE
· Source ID and/or destination ID
· Unique UE identification (e.g., 5G-S-TMSI)
· FFS other identification information.

Companies are encouraged to share views in the following table.

Table 4.2.3 Collection of views on FL proposal 4.2.3
	Company
	Views on FL proposal 4.2.3

	CATT
	We prefer to add SL-PRS resource set ID, if SL-PRS resource set is also defined besides SL-PRS resource.
In addition, we prefer per-panel measurement reporting should be supported for SL positioning. 
Then the SL-PRS resource set ID and Panel ID/ARP ID are added in the updatd proposal as follows:

Updated [High] FL proposal 4.2.3-v1:
Support to optionally include one or multiple of the following identification information in sidelink positioning measurement report
· SL-PRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· Source ID and/or destination ID
· Unique UE identification (e.g., 5G-S-TMSI)
· Panel ID/ARP ID if multiple panels/ARPs are configured to a UE
· FFS other identification information.


	Samsung
	We suggest to change ‘support’  ‘study’ in the main bullet. In our understanding, ‘optionally’ means that it is not essential thing to have.

	Qualcomm
	In our view, unique UE identification is not in RAN1 scope and we prefer to remove it.

	Lenovo
	The issue is related to how a particular measured SL-PRS resource can be unambiguously reported. This could be further studied and tend to also agree that support should be study.

	ZTE
	The second bullet and the third bullet is similar in our understanding. We support including SL-PRS resource ID info and UE ID info in measurement report. The UE ID info is especially useful for LMF-based SL positioning.

	Futurewei
	OK

	LGE
	We support the 1st sub-bullet.
For the 2nd sub-bullet, we think that the information related only to the source ID is necessary. The information can be source ID or SL PRS ID associated to a UE.
We don’t think that unique UE id such as TMSI can be transmitted in the measurement report due to security issue.

The detailed fields included in the measurement report can be different for each SL positioning method.

	Spreadtrum
	Support.

	CMCC
	Support. In our views, 2nd bullet nd 3rd bullet are not the same, because source/destination ID are somehow sevice and cast type specific, for a unique UE, it will have multiple source/destination IDs wit respect to different application services. Hence, in order to identify a UE, e.g., the anchor UE to assist absolute positioning, the unique UE ID would be needed. 

	Sharp
	We think further progress in 9.5.1.1 are needed before referring to “SL-PRS resource ID” / “SL-PRS resource set ID” in an agreement. 

	Huawei, HiSilicon
	We do not think S-TMSI should be included in the report, at least the decision should not be RAN1 to make.

Unclear why the report should contain the source ID/destination.

	Nokia, NSB
	Include ARP ID when target UE reports angle measurements.



Based on comments above, the proposal is updated as following:
[ROUND2][High] FL proposal 4.2.3-v1:
Study the following candidates support to optionally include one or multiple of the following for identification information in sidelink positioning report
· SLPRS resource ID/SL-PRS resource set ID if multiple resources/resource sets are configured to a UE
· Source ID and/or destination ID
· Unique UE identification (e.g., 5G-S-TMSI)
· Other identification information not precluded

Table 4.2.3-v2 Collection of views on FL proposal 4.2.3-v2
	Company
	Views on FL proposal 4.2.3-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





Timestamp
The following proposals are identified to be related to this topic.
	LG Electronics
	R1-2301537
	Proposal 5: Time stamp for SL positioning measurement report includes at least the followings.
· SFN/DFN
· Slot number
· Symbol number (or SL PRS resource index within a slot)

	vivo
	R1-2300458


	
	The nr-TimeStamp can be the SFN and the slot number relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if the serving cell timing reference is in use, or DFN otherwise. 
The nr-TimeStamp can also be UTC time.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Meduim] FL proposal 4.2.4-v1:
Support to use the following information as time stamp in sidelink positioning report:
· SFN/DFN
· Slot number
· FFS:Symbol number (or SL PRS resource index within a slot)

Companies are encouraged to share views in the following table.

Table 4.2.4 Collection of views on FL proposal 4.2.4
	Company
	Views on FL proposal 4.2.4

	CATT
	Support.
Timestamp associated with a sidelink positioning measurement should be included in the report, just like the Uu positioning.

	Samsung
	We suuget to chane “support” to “study”

	Qualcomm
	We are ok with the proposal

	vivo
	ok

	Lenovo
	We agree in principle to support to timestamp reporting but the type of timestamp can be further discussed

	ZTE
	OK

	Futurewei
	OK.  

	LGE
	Support FL proposal. 
We prefer to repot the timing of actural transmission or reception. Considering that the multiple SL PRSs can be TDMed in a slot, more detailed timing on SL PRS such as symbol number needs to be reported.

	Spreadtrum
	Support.

	CMCC
	Support

	Sharp
	We support the proposal.

	Nokia, NSB
	OK



The following proposal is kept the same for the 2nd round. 
[ROUND2][Meduim] FL proposal 4.2.4-v1:
Support to use the following information as time stamp in sidelink positioning report:
· SFN/DFN
· Slot number
· FFS:Symbol number (or SL PRS resource index within a slot)


Table 4.2.4-v2 Collection of views on FL proposal 4.2.4-v2
	Company
	Views on FL proposal 4.2.4-v2

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Additional path
The following proposals are identified to be related to this topic.

	CATT, GOHIGH
	R1-2300685
	Proposal 15: Additional path can be reported for measurements such as SL AoA, SL Rx-Tx time difference, SL RSTD, SL RTOA and SL RSRP/RSRPP. 

	vivo
	R1-2300458

	[bookmark: _Hlk127463606]The SL-based RSTD, Rx-Tx time difference, RToA, AoA of the first path and additional path can be supported.
The additional path can be [2, 4, 8] for an SL-PRS.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Meduim] FL proposal 4.2.5-v1: 
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA measurement and report for the first path and additional path.

Companies are encouraged to share views in the following table.

Table 4.2.5 Collection of views on FL proposal 4.2.5
	Company
	Views on FL proposal 4.2.3

	CATT
	We prefer to add SL RSRP/RSRPP for the first path and additional path.
So we prefer the following updated proposal:

Updated [Meduim] FL proposal 4.2.5-v1: 
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA and RSRP/RSRPP measurement and report for the first path and additional path.


	Samsung
	We suggest to change “support” to “study”

	Qualcomm
	We prefer to revisit at a later point

	Lenovo
	Support

	ZTE
	OK

	Futurewei
	OK. Selection of firt or first two should be configurable.

	LGE
	The measurement on the first path is mandatory, but the measurements on the additional paths can be optional.

Support SL-based RSTD, Rx-Tx time difference, RToA, AoA measurement and report for the first path and optionally additional path.


	Spreadtrum
	Support.

	InterDigital
	Support.

	CMCC
	Support

	Nokia, NSB
	OK




Transmission power 
The following proposals are identified to be related to antennas of the target UE and anchor Ues

	NTT DOCOMO, INC.
	R1-2301498
	Proposal 8:
Reported information can include transmission power of SL-PRS and absolute location information of anchor UEs.

	vivo
	R1-2300458

	For the content of the sidelink positioning measurement report, additional potential elements may include at least the following:
UE location information (e.g. latitude/longitude/altitude, or location coordinates), and qualifying information about location, e.g., associated uncertainty, time-stamp, etc.
LOS/NLOS indicators
The transmission power of SL-PRS




Based on above proposals, the following FL proposal is provided for company to share their views.

[Meduim] FL proposal 4.2.6-v1: 
Transmission power can be included in sidelink positioning measurement report.

Companies are encouraged to share views in the following table.

Table 3.4.1 Collection of views on FL proposal 4.2.6
	Company
	Views on FL proposal 4.2.6

	CATT
	In our view, SL PRS Tx power may be needed for OLPC, but it is not belonging to the measurement report.
we prefer to discuss the reporting of SL PRS Tx power in the AI 9.5.1.1 SL PRS power control section.

	Samsung
	We think that this is not essential information for SL positioning measurement report

	Qualcomm
	We do not see the need to report transmission power.

	vivo
	The RSRP and RSRPP are supported to report to judge the measurement quality. But, the transition power of SL-PRS may be different for different received UE or different times since the transmission power may be changed as the Rx reflection. In this case, reporting the transition power of the SL-PRS is helpful for confirming the pathloss and measurement quality. 
In addition, even in NR, the Tx power of pathloss reference signal needs to be informed to UE for SRS transmission. 

	Lenovo
	Agree with CATT, this Tx power could be decoupled from the Measurement report and is related to OLPC.

	ZTE
	We do not support including transmission power in SL positioning measuremnt report.

	Futurewei
	Agree with Lenovo and CATT. Decouple Tx power from the Measurement report

	LGE
	We don’t support FL proposal. We think that OLPC specified in SL communication is quite enough for SL positioning. In this sense, reporting TX power is not necessary.

	InterDigital
	We prefer to discuss this topic in AI 9.5.1.1, which covers SL PRS power control.

	Huawei, HiSilicon
	Low priority.

	Nokia, NSB
	We share CATT’s view.





Reporting granularity
The following proposals are identified to be related to this topic.

	CATT, GOHIGH
	R1-2300685
	Proposal 16: For SL positioning, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. And fixed reporting granularity is applied to SL AoA/ZoA.

	Samsung
	R1-2301269
	Proposal 2: A UE can provide a Rx-Tx difference time for SL RTT based on the receive time of a SL PRS from another UE and a reference transmit time of a SL PRS in the same slot.
· The reporting range for the Rx-Tx difference for SL RTT is 1msec.
· Reuse the resolution step defined in TS 38.133 for Uu Rx-Tx difference time.



From FL perspective, the issue needs to be addressed by RAN4. But before FL provide any proposal, companies are invited to share views on this issue. Based on input from companies, FL would provide proposals to move forward.


[Low] FL proposal 4.2.7

Companies are encouraged to share views in the following table.

Table 4.2.7 Collection of views on Issue 4.2.7
	Company
	Views on Issue 4.2.7

	CATT
	In Rel-16 positioning, the reporting granularity for timing measurements is configurable to support different positioning scenarios (e.g. indoor or outdoor). 

Similarly, to support urban grid, highway, IIoT and other scenarios, the dynamic range of timing measurements may have large difference for different application scenarios. Therefore, the reporting granularity for SL Rx-Tx time difference, SL RSTD and SL RTOA should be configurable. 

For SL AoA/ZoA, fixed reporting granularity as that of Rel-16 could be adopted. Further, in Rel-16, the quality metrics include two fields, i.e. {Value, Resolution}. The field ‘Value’ specifies the best estimate of the uncertainty of the measurement. And the field ‘Resolution’ specifies the resolution levels used in the Value field. In our opinion, such definition of quality metrics could be reused for sidelink positioning.

	Samsung
	OK to decide by RAN4 but we think that RAN1 can provide view that the existing procedure can be used if it is the common understanding.

	
	

	
	

	
	

	
	

	
	



GCS/LCS indication
The following proposals are identified to be related to this topic.

	vivo
	R1-2300458

	An indication of the Coordinate System (e.g., GCS or LCS) can be included in MR to indicate the associated angle measurement is relative to LCS or GCS.



Based on above proposals, the following FL proposal is provided for company to share their views.

[Low] FL proposal 4.2.8-v1: 
Support to include an indication of Coordinate System (e.g., GCS or LCS) used in sidelink positioning measurement report.

Companies are encouraged to share views in the following table.

Table 4.2.5 Collection of views on FL proposal 4.2.8
	Company
	Views on FL proposal 4.2.8

	CATT
	

	Samsung
	We think that this does not need to be reported by UE with measurement report.

	
	

	
	

	
	

	
	

	
	




Others

Companies are encouraged to share views in the following table on any other missing issues on sidelink positioning report.

Table 3.8.1 Collection of views on any other missing issues
	Company
	Views on any other missing issue for sidelink positioning report

	LGE
	SL positioning is more sensitive to UE mobility because both the anchor UE and the target UE can move even along the opposite direction. UE mobility has significant effect on the SL positioning accuracy performance, and it can be a factor of uncertainty. We propose to include UE mobility information (e.g. speed/velocity or displacement) in the measurement report as an location accuracy indicator.

Proposal.
UE mobility information is included in the SL positioning measurement report.
FFS details on UE mobility information

	
	

	
	

	
	

	
	

	
	

	
	




 Others

Companies are encouraged to share views in the following table on aspects other than measurement and report.

Table 5 Collection of views on aspects other than measurement and report
	Company
	Views on aspects other than measurement and report

	
	

	
	

	
	

	
	

	
	

	
	

	
	





OFFLINE Sessions Outcome
1st offline (Tuesday)
Offline consensus
[Offline Consensus] [High] FL proposal 3.1.1-v2: 
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.


Proposal for Online Discussion

1st online (Tuesday)
[Tuesday Online][High] FL proposal 3.4.1-v1: 
SL PRS reference signal received power (SL PRS-RSRP)
· is defined as the linear average over the power contributions (in [W]) of the resource elements that carry SL PRS reference signals configured for RSRP measurements within the considered measurement frequency bandwidth 
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
[Tuesday Online][High] FL proposal 3.4.2-v1: 
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
[Tuesday Online][High] FL proposal 3.2.1-v2:
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from anchor UE j, relative to the RTOA Reference Time.  The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· tPRS = (10nf + nsf) x 10-3, where nf and nsf are the system frame number and the subframe number of the SL-PRS, respectively
FFS on how to select between SFN 0 or DFN 0 for determination of T0.

[Tuesday Online][High] FL proposal 3.2.2-v2:
SL reference signal time difference (SL RSTD) is defined as the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi,
· Where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
For frequency range 1, the reference point for the SL RSTD shall be the antenna connector of the UE.
Note: how UE i is selected is a separate discussion.

[Tuesday Online][High] FL proposal 3.3.1-v2: 
Support both GCS and LCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.
· FFS on the applicable scenario/service for AoA/ZoA relative to LCS without translation of the LCS to GCS

[Tuesday Online][High] FL proposal 3.5.1-v2: 
Support per ARP[/panel] based measurement in sidelink positioning.
· FFS details on whether/how to define ARP[[/panel] ID explicitly

[Tuesday Online][High] FL proposal 4.1.1-v2: 
Support at least higher layer signaling for sidelink positioning measurement report and report triggering.
· FFS on SCI based measurement report and report triggering 

[Tuesday Online][High] FL proposal 4.2.1-v2:
LoS/NLoS indicator can be included in sidelink positioning measurement report.
· LOS/NLOS indicator specified in Rel-16/17 positioning is reused as much as possible.
· No specification impact for how to set this indicator.
· No performance requirements are defined for setting indicator.
· Setting this indication is an optional UE capability.



1st online (Tuesday)

[Offline Consensus] [High] FL proposal 3.1.1-v2: 
For definition of SL-PRS based Rx-Tx measurement, downselect one of the following alternatives in RAN1# 112b to minimize the impact of UE reference timing offset and mobility
1. Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
1. Alt2: SL-PRS transmission time based on the sidelink PRS receiving symbol is used for the definition of SL-PRS based Rx-Tx time difference measurement
1. Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.

[ROUND2][HIGH] FL proposal 4.1.4-v1: 
Study measurement report content for both the cases of sideling positioning measurement reported to LMF and UE, including both UE assisted and UE based positioning.

[ROUND2][High] FL proposal 3.1.2-v1: 
For SL-PRS based Rx-Tx measurement for double sided RTT, consider sidelink PRS transmission without order restriction between multiple rounds of PRS transmission of involved UEs. 
1. FFS on how to differentiate different PRS transmissions for sidelink PRS Rx-Tx measurement and report
1. FFS on specification impact of Scheme 2 resource allocation when the different orders in double sided RTT is considered and whether and how to minimize number of different orders
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